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TEXTBOOK OF 


Including Laboratory Identification and Technic 


By DAVID BEIDING, M.D. 


Professor of Bacteriology sad Uxperimentai Pathology, 
Emeritus, Boston University School of Medicine 


This new 2nd edition (published Mch. 10, 1952) which is largely rewritten, 
completely revised and entirely reset, brings to date factually the text 
which has been so widely used in medical and technical’ schools since 
criginal publication in 1942. 


Belding’s TEXTBOOK OF CLINICAL PARASITOLOGY describes the 

helminthic and arthropod parasites of man; discusses the 
morphology, physiology and life history of each parasite; covers in detail 
the pathology, diagnosis, treatment and prevention of the infections and 
diseases produced hy parasites; and provides 128 pages describing the 
technical methods of laboratory examinations and the Seeention af 
drugs useful in the treatment of parasitic diseases. 


FEATURES OF THIS NEW 2nd EDITION 


A new chapter on the use of insecticides and repellents 

Inclusion of the newer chemotherapeutic agents 

Much terial dealing with amoebiasis, trypanosomiasis, 
Many new procedures included in the section on technical methods 


lif 


Ideticaton simplified and 
bles and and ded 
ir morphology and 


Saabs may be readily 


The profuse use of clear, scale drawings 


References ped at the end of each chapter are restricted to 
historical developments. 


Belding’s TEXTBOOK OF CLINICAL PARASITOLOGY, 3nd Edition, Published 
March 10, 1952. 1148 Pages. 974 Tustrations (4 Color Plates). $12.00 


CLINICAL PARASITOLOGY 


APPLETON-CENTURY-CROFTS, INC. 
35 W. 32nd Street, New York I, N. Y. 
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A complete library of 
Radiological Diagnosis 


Dr. EMERIK MARKOVITS” 


Bone & Joint 
Radiology $20.00 


and 


Visceral Radiology 


$24.00 


The American Journal of Roentgenology and Radium 
Therapy said about BONE AND JOINT RADIOL- 
OGY: “. . . The unique amplified outline form as well 
as the multiplicity of diagnostic and differential 
diagnostic tables employed by Dr. Markovits lend 
themselves to an orderly, readily accessible arrange- 
ment of subject material . . . Practitioners, teachers 
and residents in both radiology and orthopedics should find this book a 
valuable, useful addition to their libraries.” 


The Journal of the American Medical Association said about VISCERAL 
RADIOLOGY: *. .. The volume would be helpful to the clinician and would 
be an excellent guide for students in radiology as well as a satisfactory pattern 
for the teacher to follow in undergraduate teaching. The most commendable 
feature of the entire work is the emphasis on the correlation of clinical aspects 
with radiologic studies and the importance of evaluation of radiologic inter- 

retations in terms of clinical manifestations. The reproductions are excel- 
ent, and the schematic charts are well done.” 


@ profusely illustrated 
@ many diagnostic tables The Macmillan Company . 60 Fifth Avenue . New York 11 


Dept. AIM 
Order Now Please send me on 10 days’ approval the books checked below. I will 
either remit in full or return the books in 10 days. 
[] Markovits: Bone anp Jomnt Raptotocy, $20.00 


Markovits: Viscerat RaproLtocy, $24.00 


The 
Macmillan Address 


| 
from your bookstore or 


Name..... 
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HEMIFACIAL SPASM 


A Clinical and Pathophysiological Study 


By Robert Wartenberg, M.D., Clinical Professor of Neurology, University of California. 
Foreword by Macdonald Critchley, M.D. 


Infrequently and all too seldom a monograph appears which is a model of clinical presentation. 
In this category belongs Dr. Wartenberg’s latest publication. A stern critic of careless, impre- 
cise writings, the author is even harsher and more exacting when it comes to his own work. 
In these days of machine made, adventitious methods of diagnosis, it is well to realize that no 
advance in medicine is made possible unless clinical foundations are firm. These can be as- 
sured only by a severely disciplined, and at the same time thorough clinical note-taking, exami- 
nation, and recording. 

Here in this volume we have the fruits of patient, tireless observations of the clinical vagaries 
of hemifacial spasm, an intriguing and puzzling phenomenon. An exhaustive study and a 
judicial summing up of conflicting viewpoints terminates in a bold and original attempt at 
tracing a modus operandi. Nothing has been taken for granted, nothing accepted without 
checking. The early literature has been studied in the original. This clinical presentation 
will be a welcome addition to the library of every neurologist and all others interested in the 
subject. 

Contents include: Foreword —Hemifacial Spasm— Etiology of Hemifacial Spasm— Nuclear Origin 
of Hemifacial Spasm—Cryptogenic Hemifecial Spasm and Facial Paralysis—Hemifacial Spasm 
and Spastic Syndrome—Hemifacial Spasms a Release Phenomenon —Causes of Release—Sum- 
mary and Conclusion—Bibliography. 


OXFORD UNIVERSITY PRESS, INC., 114 Fifth Ave., New York 11, N.Y. 


For the Failing Heart of Middle Life 


Prescribe 2 or 3 tablets of Theocalcin, t. i. d. After 
relief is obtained, continue with smaller doses to keep 
the patient comfortable. Theocalcin strengthens heart 


Ve action, diminishes dyspnea and reduces edema. 


Trade Mark reg U.S. Pat. Off 


Bilhuber-Knoll Corp. Orange, N. J. 
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3 New HOEBER Zacks 


@ Dotter & Steinberg’s ANGIOCARDIOGRAPHY 


New Diagnostic Help! Two pioneers in the 
field offer in this new book a wealth of valuable 
new help in diagnosis of acquired and congenital 
heart disease, mediastinal and pulmonary tumors, 
and many other pulmonary disorders. This new 
information contributes to more accurate inter- 
pretation of plain films and fluoroscopic images. 


There is new information on the dynamics of 


the cardiovascular system. A whole chapter is 
devoted to anatomy of the heart and great vessels 


in the living. New facts about the normal heart 
are presented in organized form for the first time. 
There are hundreds of superb reproductions 
showing the contrast material in the cardiac 
chambers and vessels. To help you see precisely 
each point discussed, a schematic tracing accom- 
panies each plate. By Cuartes T. Dorrer, m.p., 
and IsrRAEL STEINBERG, M.D. F.A.C.P., Cornell 
Univ. Med. College and New York Hosp., 328 
pp., 537 illus., $16.00. 


@ Stewart’s CARDIAC THERAPY 


Ready Shortly! Describing in the greatest 
detail, precisely what to do for your cardiac 
patient, this new book will give you the accepted 
treatments for each cardiac conditioned encoun- 
tered—and how to carry them out. The busy 
internist will find practical help here day after 
day. The book is organized for easy reading and 


quick reference. A separate chapter is devoted to 
each heart disorder, with just enough pathologic 
physiology to help you be sure. By Haron J. 
STEWART, M.D., F.A.c.P., Assoc. Prof. of Medicine, 
Cornell, Head of Division of Cardiology, New 
York Hosp. Approx. 600 pp., 68 illus., $10.00. 


@ Taub’s CLINICAL ALLERGY 


New 2nd Edition! Dr. Taub has fashioned 
a compact, practical, guide to the everyday man- 
agement of all types of allergic disorders. This 
book will not only bring you abreast of the 
newest treatments, explaining specifically, when 


and how to use the antihistaminics, ACTH, and 
Cortisone, but also aid in differential diagnosis. 
By Samuet J. Tavs, F.A.c.p., Chairman, 
Dept. of Allergic Diseases, Chicago Medical 
School, 288 pp., Tables, $4.50. 


Order On Approval 


PAUL B. HOEBER, INC. 


49 East 33rd Street, New York 16, N. Y. 


Send Me On Approval : 


0 Stewart’s CARDIAC THERAPY 
O Taub’s CLINICAL ALLERGY 


O Dotter & Steinberg’s ANGIOCARDIOGRAPHY 


O Bill Me OCheck Enclosed 


Medical Book Department of Harper & Brothers 


$16.00 


$10.00 


(Return Privileges, of course) 
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CLINICAL ALLERGY ., 


Marion T. Davioson, M.D. 


A D ! ffe ren t A Pp Pp roac h Fellow, American College of Physicians 
Fellow, American Academy of Allergy 
Fellow, American College of Allergists 


Dedicated to proof that 
In Allergy there is no Immunity, 
In Immunology there is no Allergy. 


Written in hope of giving all physicians a better under- 
standing of the problems and implications of Allergy. 


Red Fabricoid binding 183 Pages Price $5.00 


Order direct from the author or printers. 


Marion T. Davidson, M.D. The American Printing Co. 
205 N. 20th St. 1018 N. 19th St. 
Birmingham 3, Ala. Birmingham 4, Ala. 


In MASSIVE EDEMA... 


SOUTHEY-LEECH TUBES 


Your hospital should have them ready for your 
emergency use. Rapid—no sodium depletion. 


“The definite indication for the use of Southey-Leech Tubes is the 
presence of massive soft pitting edema, whether in the nephrotic 
syndrome, congestive heart failure or other diseases, which has failed 


to respond to the usual therapeutic measures.”* 


*Fiese, M. J., and Thayer, J. M.: Archives Int. Med. 85:132 (Jan.) 1950. 


$12.00 per set—6 tubes and trocar, with drainage tubing 


Clip Coupon Today 7 Let us send you further information and 
Please send sets of Southey- Leech ! 4a complete details. Better still, order a 
Tubes, complete with trocar and oe set to have on hand for that emergency. 
— at $12.00 per set to: 


The Briggs Company 


Street: 
82 WATERMAN ST. 
( ity: : ' PROVIDENCE 6, RHODE ISLAND 
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Correlates clinical aspects with pathology 


REACTION TO INJURY 
Volume II: The Submissive and Adaptive 
Reactions to Injury 


By Wirey D. Forsus, M.D., Professor of Pathology, Duke University 

Volume Il completes the program begun in Volume I: a comprehensive treat- 
ment of the three types of reaction to injury—since the author considers all the 
disease entities to arise out of the elaboration of one of these three basic types. 

Tells the story of disease from the viewpoint of how it appears in the living 
patient; includes clinical descriptions of diseases; discusses the significance of 
what is seen; describes the chain of events from normal to pathological condition, 

These two volumes include all the materials essential for a textbook of general 
pathology. They also include the basic clinical material essential to an under- 
standing of clinical disease and its correlation with the corresponding basic 
pathological processes. 

Not just a pathology—a new viewpoint for both student and practitioner. 
Forbus calls it “a new highway to both old and new places, exciting to the ex- 
perienced traveler and a challenge to the novice.” 

Vol. I. 816 pp., 532 figs., 20 in color, $9.00 
Vol. If. 1132 pp., 836 figs., 54 in color, $20.00 


Completely reset third edition 
COWDRY’S PROBLEMS OF AGEING 


Edited by A. I. Lansine, Pu.D., with 47 contributors 

Objective synopsis of new developments, current trends, profitable areas for 
further work on ageing, and the thoughts of a number of present-day workers in 
gerontology. 

40 chapters by well-known authorities cover all the problems of ageing under 
three main heads: biological and cellular, clinical and organic, social and economic. 

Combines the background aspects of ageing with the clinical management of 
the aged patient, emphasizing practical aspects throughout. Provides a wealth 
of information for every physician who aspires to help his ageing patients to add 
“not merely years to life but life to years.” 


1083 pp., 227 figs., $15.00 


The Williams & Wilkins Company 


Mt. Royal and Guilford Aves. Baltimore 2, Maryland 
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No. 2 of a series In the treatment of alcoholisa with “Antabuse”... 


Q. If the patient fails to develop 


a satisfactory reaction to the 


drinking trial, should dosage be 


increased? 


A. No. The initial dosage should 


be continued for one or two more 


weeks, at which time a drinking 
trial is likely to produce the 


desired reaction. 


The above is typical of the countless questions received from the 
medical profession. Should you require further information regard— 
ing this or any other aspect of "Antabuse" therapy, please feel free 
to call on us. Descriptive literature is available on request. 


Brand of specially prepared and highly purified tetraethylthiurams disulfide 


a "chemical fence" for the alcoholic 


Supplied in tablets of 0.5 Gmw., bottles of 50 and 1,000 


Ayerst, McKenna & Harrison Limited 
New York, N.Y. - Montreal, Canada 
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ordinary table salt 


may now be 


more liberally to pa- 
tients with acute con- 
gestive heart failure 
and to others whose 
retention of sodium is 


excessive. 


CARBO-RESIN 


(Sodium Removing Resins, Lilly) enables edema- 


Yh tous patients to eat more tasteful food and still 


— control their edema by the continuous removal 


of sodium. 


CARBO-RESIN 


is a combination of three ion exchange resins. As 


a safety measure, one of these resins supplies 


potassium to prevent potassium deficiency; an- 


other combats acidosis and also assists the other 


two resins in removing more sodium. 


Details on dosage and other important information on ‘Carbo-Resin, including liberalized low-salt 


diets, may be obtained from your Lilly medical service representative or by writing to 


ELI LILLY AND COMPANY 
Indianapolis 6, Indiana, U.S. A. 
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control companion 
to ACTH 
and CORTISONE 


®€ in clinical practice it is clearly wise to test the urine of both 
diabetic and non-diabetic patients for sugar at intervals 
during administration of cortisone or ACTH and to carry 
Out appropriate investigations and treatment if glycosuria 


occurs. Particular caution is necessary for diabetic patients. 99 
Sorague. R G Cortusone and ACTH, Am Med /0 S67. 1951 


To avoid such clinical surprises and simplify clinical control, 
ACTH and cortisone therapy is profitably preceded, accom- 
panied and followed by routine testing for urine-sugar. 
Clinitest Reagent Tablets provide a rapid, reliable and con- 
venient method—easily used by both physician and patient. 


c L N IT E S Tor detection of urine-sugar 


REAGENT TABLETS 


You can assure regular, reliable urine-sugar analyses 
by prescribing the Universal Model Set (No. 2155). 
Available at all pharmacies at $1.50. 


AMES company. INC. 


ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 
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to prevent attack in angina pectoris 
Important new drug 


The introduction of Peritrate for pro- 
phylactic management of angina pectoris 
coincided with publication of three clini- 
cal papers by authoritative investigators. 
Their findings: 

1. Peritrate prevented anginal attacks 
in 3 out of 4 cases. 78.4% of patients 
experienced fewer attacks, '‘Peritrate was 
more effective’! than other currently used 
medications. 

2. Peritrate reduced the severity of 
attacks not prevented. ‘The attacks were 
less intense and of shorter duration in 
some patients.’"! 

3. Peritrate has a notably low incidence 
of side effects. “There were no side effects 


which could be unequivocally attributed 
to the drug.” 

4. Peritrate appears to have a bene- 

ficial effect on intermittent claudication. 
“Patients with a combination of angina 
pectoris and angina cruris will show im- 
provement in . . . both conditions." 
You can prescribe now. Peritrate can be 
prescribed through most pharmacies in 
10 mg. tablets (bottles of 100 and 500). 
Dosage: For continuing prophylactic ac- 
tion 1 tablet 3 or 4 times daily should be 
taken on a continuous schedule. 


References: 1. Hamphreys, P., et al.; 2. Perlman 
4.; 3. Samuels, S. S. et al.: Angiology 3:1, 16, 20 
(Feb.) 1952. 


Peritrate 


TRADEMARK 


cH IL¢coT 


MORRIS PLAINS, NEW JERSEY 


FORMERLY THE MALTINE COMPANY 
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When the 


7, 


problem is 
more than 


spring-lever 


. . effective control of iron deficiency anemia is 
possible with just 3 [pero tablets a day. Here’s why: 

... [perot therapy takes into consideration the concept 
that satisfactory hemoglobin formation may involve more than 
iron alone—that where iron deficiency is established other 
deficiences may coexist. 

... in just 3 tablets a day—one after each meal—IBeRoL provides 
a therapeutic dose of sufficient iron (210 mgs. elemental iron) 
plus generous amounts of vitamin B,», folic acid and 
other B complex vitamins as well as standardized stomach. 
liver digest and ascorbic acid. 

... the secret of IseRoL potency and compactness is in the 
ingenious pharmaceutical technique of using the iron 
content itself as one of three coatings to protect the vitamins. 

An outer sugar-coating gives the easy-to-swallow tablet a 
pleasant odor and taste. 


THREE IBEROL TABLETS: the average 


For prophylaxis in old age, convalescence or pregnancy, 
one or two tablets daily are usually enough. In pernicious 
anemia, IpeRoL may be used as a supplemental 


hematinic. tablets are avail- 
able in bottles of 100, 500 and 1000. Obbott 


daily therapeutic dose for adults, supply: 


Ferrous Sulfate 1.05 Gm 
‘representing 210 mg elemental iron, the active ingredient 
for the increase of hemogiobin in the treatment of won 
deficiency anerma) 
Plus these nutritional constituents. 
tamun 
Folic Acid 
Stomach Liver Digest 
Thiamine Monomtrate (6 times MOR*) 
Riboflavin (3 MDR*) 
Nicotinamide (2 times RDAT) 
Pyn doxine Hydrochionde 
Pantotneme Acid 
Ascorbic Acid (5 times MDR*) 
*MODR — Mimmum Daily Requirement 
tRDA Recommended Daily Dietary Allowance 


(IRON, Bo, FOLIC ACID, STOMACH-LIVER DIGEST, WITH OTHER VITAMINS, ABBOTT) 
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Dextrose, 109 w/e 
Presery th Benzoatz 0.19% 


Supplied in vint bottles. 


for medicine... produced with care... dézigned for health 


7 
. 
1-Oral can readily raise caloric intake 
é Lipemal-Ore! 
fi 
fa Mad 
‘ 
4 : 


1. Best, C. H.; Lucas, C. C.; 
Patterson, J. M., and Ridout, 
. H.: Lipotropic Properties of 
nositol, Science /03:12 (Jan. 
4) 1946. 

2. Dolan, R. A.: Choline and 
other Lipotropic Factors: 
Mechanisms of Action and 
Significance in Chronic Liver 
Disease, Minnesota Med. 
31: 1198 (Nov.) 1948. 

3. Goldstein, M. R., and 
Rosahn, P. D.: Choline and 
Inositol Therapy of Cirrhosis 
of the Liver, Connecticut M. J. 
9:351 (May) 1945 

4. Cogswell, R. C.; Schiff, L.; 
Safdi, S. A.; Richfield, D. F.; 
© W., and Gall, E. A.: 
Needle Biopsy of the Liver, 
140:385 (May 28) 
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SOLUTION 


SIRNOSITOL 


CHOLINE AND 


INOSITOL 


A better response may be expected from the simultaneous 
administration of both choline and inositol than from the 
administration of either alone.':? Patients unresponsive to 
choline often show progressive improvement and ultimate 
recovery when adequate amounts of inositol are given in addi- 


tion to choline.* 
POTENT 


Satisfactory therapeutic response is predicated upon ade- 
quate dosage. The importance of the quantitative element in 
lipotropic therapy is shown by the marked clinical improve- 
ment®* and evident histologic tissue restoration‘ in response 
to an increase in the dosage of lipotropic factors. 

This daily dose of three tablespoonfuls of Solution Sirnositol 
provides adequate therapy: 

Choline gluconate 
Inositol 


22.23 Gm. 


PALATABLE 
Solution Sirnositol provides potent lipotropic therapy in a 
sugar-free, yet sweet and pleasant-tasting aqueous vehicle. 
Available in 16 oz. bottles, on prescription only. 


OSC 


A Division of COMMERCIAL SOLVENTS CORPORATION «+ 17 East 42nd Street, New York 17, N. ¥, 
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suspension 


SULFOSE 


More prolonged therapeutic blood levels 
than any single sulfonamide or combinationof => 
sulfonamides available. 


q Less danger of renal crystallization 
Z in acid urine than with any “single” 
suifonamide used in general systemic therapy. 


Unusually palatable 
Sure to encourage cooperation of your patients. 


SUPPLIED: Bottles of 1 pint. Also available: 
Tablets SULFOSE, Bottles of 100 and 1000. 


SULFOSE 


TRIPLE SULFONAMIDES WYETH 


INCORPORATED 
PHILADELPHIA 2, PA. 
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Crysticillin 
Preparations 


Choice for Aqueous Procaine Penicillin Therapy 


Crysticillin 
Suspension } 


Squibb 300,000 Units ans 
Procaine Penicillin G } 
in Aqueous Suspension J Crysticillin 
‘ Squibb 300,000 Units 
Procaine Penicillin G 
for Aqueous Injection 


Crysticillin 


Fortified Duomatic 


Squibb 300,000 Units Procaine 
Penicillin G in Aqueous Suspension 
plus 100,000 Units Buffered 
Crystalline Potassium Penicillin 
G in a Sterile, Two- lis 
Compartment Disposable Unit 4 Crysticillin P 
Suspension Unimatic 
. Squibb 300,000 Units Procaine 
Penicillin G in Aqueous Suspension 
in the New, Sterile 

Unimatic Disposable Unit — 
Ready to Use, Easy to Inject 


\ 


“4 
/ 


Crysticillin Fortified 
J Squibb 300,000 Units 
Procaine Penicillin G 
and 100,000 Units 
Buffered Crystalline 
Potassium Penicillin G 
for Aqueous Injection 


SQUIBB 


IN’ U.S. PAT. Ane ATIC’ ARE TRAOTMARKS OF SQUIBE & SON 


SQUIBB 
4 
a 
2 

>) | 


by living test 

Motility recordings from the small 
intestine (by the multiple-balloon 
intubation technic’) — plus con- 
trolled clinical observations—have 
demonstrated the superiority of 
natural belladonna alkaloids (as 
in Donnatal) over atropine alone, 
and over the newer synthetics, in 

ieving smooth muscle spasm 
with minimal side-effects. 


Each tablet, each copsule 
each 5 cc. (1 teaspoonful) ote elixir 


Med 


ROBINS CO., Inc., Richmond 20, Va. 
Ethical Pharmacapticols 
of Merit since 1878 


@scine hydrobromide 0.0065 mg, and 
phenobarbital (4 gr.) 16.2 mg. 
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_vi-syneral injectable 


The old saying ‘‘oil and water can’t mix” is no longer true. In Vi-Syneral 
Injectable—through the “‘magic”’ of a process* developed by U. S. Vitamin 
Corporation—the oil-soluble vitamins (A, D and E) are in aqueous solution, 
plus vitamin C and B complex factors. 


. . Each 2 cc. dose provides in aqueous solution: 
Particularly valuable in severe 


deficiencies and where gastrointestinal | Vitamin A (natural) 10,000 Units 


absorption is impaired. Vitamin D (calciferol) | 1,000 Units 


di, Alpha-Tocopherol (E)| 2 mg. 


i pant absorption ane Ascorbic Acid (C) 50 mg. 
© speedier tissue replenishment Thiamine HC! (B)) 10 mg. 


* ready for intramuscular injection Riboflavin (B2) 1 mg. 


e negligible local reactions Niacinamide 20 meg. 


Pyridoxine HC! (Be) 3 mg. 


Boxes of 1, 6, 25 and 100— 10 cc. vials. 
Also, 2 cc. ampuls, boxes of 6, 25, 100 and 500. 


new > 10 cc. multiple dose vials - saves as much as 45% 


Samples and literature upon request. 
u. s. vitamin corporation 


Casimir Funk Laboratories, Inc. (affiliate) 
250 East 43rd Street + New York 17, N.Y. 


*same exclusive process (U.S. Pat. No. 2,417,299) as used in making AQUASOL A Capsules, 
VI-AQUA and VI-SYNERAL VITAMIN DROPS and other “oil-in-water” preparations. 


4 16 | 
magic” 
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endrogen go together ‘like needle 
and thread’ to provide a dual approach for 
maximum efficiency. ‘Premarin’ with Methyltestosierone 
combines these two steroids which, together, have a 
greater effect on bone and protein metabolism than either 
one alone, The valve of such therapy has been 
clearly defined by Reifenstein® and others. 


*Relfenstein, E.C., le Harrison, Principles of interne! 
Medicine, Philedeiphia, The Biokiston Company, | 950, p. 635. 


“PREMARIN: 


with 
METHYLTESTOSTERONE 
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indication: 


for 


greater safety 


TROMEXAN*S@ 


ethyl acetate 


CEREBRAL THROMBOSIS 


RETINAL THROMBOSIS 


new oral 
anticoagulant 


CORONARY THROMBOSIS 


CONGESTIVE HEART FAILURE 
(selected cases) 


in the prophylaxis 


and treatment 


of thrombosis... 


PULMONARY EMBOLISM 


Regardless of the site or extent of thrombus 
formation ... whether treatment is prophylactic 
or therapeutic ... the advantageous properties 


MESENTERIC THROMBOSIS 


of Tromexan facilitate management for you 
and provide factors of greater safety against 
hemorrhagic accident for your patient. 


PELVIC VEIN THROMBOSIS 


with TROMEXAN: 


A therapeutic prothrombin-level is reached 

in 18-24 hours. 

Dangerous cumulation is minimized thus reducing 
the likelihood of hemorrhage through accidental 


THROMBOPHLEBITIS 


overdosage. 


TROMEXAN 


(brand of ethyl biscoumacetate ) : available as 
uncoated tablets 300 mg., in bottles of 25, 50, 250 and 
1000; tablets of 150 mg., in bottles of 50, 250 and 1000. 


ENDARTERITIS OBLITERANS 


TRAUMA (selected cases) 


Despite its qualities which allow for greater safety, 


GANGRENE (selected cases) 
TrROMEXAN therapy should always be controlled by 


periodic prothrombin-time determinations. A detailed 


brochure fully describing the method of use of 
TROMEXAN will gladly be sent on request. 


FROSTBITE (selected cases) 
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eigy PHARMACEUTICALS : Division of Geigy Company, Inc., 220 Church Street, New York 13, New York 


selective 
anticholinergic gives 
unparalleled freedom from side effects 


PRANTAL 


Methylsulfate 


for peptic ulcer 


greater specificity 
hitherto unobtainable freedom from side effects 
wider flexibility of dosage 
reduces gastric motility and secretion 
relieves pain 

PrantaL* Methylsulfate is a member of an entirely new class of synthetic 
anticholinergic compounds. It curbs excessive vagal stimuli to the stomach 
by inhibiting synaptic transmission across parasympathetic ganglia. 
PrantaL Methylsulfate is unique among anticholinergic compounds. Be- 
cause of its selective action, doses which reduce gastric motility and 
secretion rarely cause dilatation of the pupils, dryness of the mouth, 
urinary retention, or constipation. 
The pharmacodynamics of Prantat Methylsulfate have been the subject of 
extensive laboratory investigations in which the classical procedures were 
used. Studies by leading clinical investigators have confirmed the value 
of its unusual properties in treatment of the peptic ulcer syndrome. 
A Clinical Research Division monograph is now in press and will be sent 
to you promptly on request. 
A clinical supply of Prantat Methylsulfate will be sent to you on request. 
Average Dosage: One tablet (100 mg.) four times daily 


Packaging: Prantat Methylsulfate (brand of diphenmethanil methylsulfate) , 100 mg. 
scored tablets, bottles of 100. 


*T.M. 


CORPORATION BLOOMFIELD, NEW JERSEY 
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Now-—with ‘Feojectin’— 
you can obtain a more rapid, a more predictable 


response than with any other iron therapy 


Read what hematologists say about this new kind of iron: 


* Ratu, C. E.: M. Clin. North America 34:1779 (Nov.) 1950 —“The rise in 
hemoglobin is more rapid than with oral iron therapy and the reticulocyte 
- response is generally higher and maintained over a longer period.” 


Brown, E. B. Moore, C. V.; Reynararye, C., Situ, D. E.: J.A.M.A. 
144:1084 (Nov. 25) 1950—“Excellent therapeutic results were obtained .. . 
with... calculated doses of [Feojectin) given intravenously. Blood values were 
restored completely to normal; rates of hemoglobin regeneration were maximal.” 


sk Horrican, D. L.; Muetzer, J. F.. AnD Vitter, R. W.: J. Lab. @ Clin. Med. 
| 36:422 (Sept.) 1950— Because ‘Feojectin’ “is relatively free of serious side 
i 


effects ... indications for parenteral iron therapy assume new importance.” 


* KartcHner, F. D., AND Hotmstrom, E. G.: Am. J. Obst. & Gynec. 60:1288 
(Dec.) 1950—“...in iron-deficiency anemiaof pregnancy, [Feojectin}] produces 
a greater total and a more rapid increase in hemoglobin than oral iron. The 
average increase in these patients was . . . as high as 4.05 grams [per 100 cc. 
of whole blood} in 4 to 6 weeks.” 


INpicaTions: Clearly defined iron-deficiency anemias. ‘Feojectin’ is indicated particularly 
when a prompt response is mandatory and/or oral iron causes gastric discomfort. 


It is particularly useful for 1) resistant iron-deficiency anemias, 2) iron-deficiency 
anemia in pregnancy, 3) iron-deficiency anemia in gastro-intestinal diseases, 4) anemia 
in bleeding hemorrhoids, 5) anemia of menorrhagia, 6) iron-deficiency anemia of 
nutritional deficiency. 


ForMu ta: Each § ce. ‘Feojectin’ ampul contains the equivalent of 100 mg. of elemental 
iron, or 20 mg./cc. 

PacKkAGED: In boxes of six § cc. ampuls, Detailed instructions for administration accompany 
each box. 


for intvavenows Use Unity 
Scc..size 


_reouectin 


Feojectin,,.™ 


a stable, saccharated oxide of iron for intravenous injection 


Smith, Kline @ French Laboratories, Philadelphia 
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“the universal disease 
of our times” 


Trademar 


ideal for daytime use 


ss When patients need « cushion against the 
Sea anxieties of the day, SEDAMYL* provides gentle, 

| low-level sedation, without recourse to barbiturates. 

SEDAMYL quickly overcomes anxiety and tu 

nervousness without causing drowsiness or impairing 

perception. Under its subtle yet distinct 

influence, the patient simply feels he is having 

one of his “good” days . . . and is thus enabled to 

carry on his usual activities with poise and efficiency. 


L. Ebaugh, F.G.: Postgrad. Med. 4: 308, 1068. 


SCHENLEY LABORATORIES, INC. 
LAWRENCEBURG, INDIANA 


to 
i. ACETYLCARBAMID 
SUPPLIED: 
Tablets containing 0.26 
Gm. (4 g.), in tubes of 205, 
bottles of 100's and 1000's 
Professional literature 
and samples are available, 
on your request 


indicated 


Phospho 


only one 
safe and effective whenever la 


irginia 


| 


B. FLEET COMPANY, INC., Lynchburg, V 


Phospho-Soda ) is @ solution containing in each 100 cc. sodium dg 
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optimism and cooperation 
are encouraged by 


Methamphetamine Hydrochloride, COMPRESSED 


Subtle improvement in mood and outlook 
follows oral administration of small doses 
of ‘Methedrine’. This helps carry 
depressed patients through their troubles, 
toward norma! adjustment. 


For those whose troubles stem from 
eating too much, ‘Methedrine’ makes all 
the difference between continual 
self-denial with consequent irritability, 
and easy acceptance of a reducing diet; 
it dispels excessive desire for food. 


Literature 
vill be ‘Methedrine’ brand Methamphetamine Hydrochloride, 
wor 5 mg., Compressed, scored 


sent on Bottles of 100 and 1,000 
request 


BRparroughs Wellcome & Co. (U.S.A.) Ine. ‘ruchunoe 7. New 
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fr your low-sodium~diel patient 
DIASAL 


lo help him slay on his diet 


DIASAL is an outstanding salt substitute. 

In addition to its fine salt taste, it contains glutamic 
acid to bring out the natural flavor of each food 
—and it can be used in cooking. At the same 

time its high potassium content protects 

your patient against potassium depletion, 

a hazard of low-sodium diets.’ 


DIASAL LOOKS LIKE SALT 
DIASAL TASTES LIKE SALT 


DIASAL POURS LIKE SALT 


DIASAL IS SAFE..... 


DIASAL may be freely prescribed in congestive heart failure, 
hypertension, arteriosclerosis and toxemias of pregnancy. 
It is contraindicated only in severe renal disorders and oliguria. 


DIASAL—in 2-oz. shakers and 8-oz. bottles at all pharmacies. 
Samples, literature and pads of low-sodium diets available on request. 


A.B Poetgr Med. 195 
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= FOUGERA 


E. FOUGERA & COMPANY, IN 


78 Varick Street. New York 13, New York 
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To prevent or 
relueve 

GASTRIC RETENTION 
ABDOMINAL DISTENTION 
URINARY RETENTION... 


By reproducing the effects of parasympathetic 
stimulation, URECHOLINE", administered orally 
or subcutaneously, prevents or relieves the 
distressing symptoms of postoperative abdom- 
inal distention or gastric retention in a large 
percentage of patients. It also has proved ex- 


tremely useful in the prevention and/or relief 
of postoperative urinary retention and in the 
treatment of chronic or functional retention. 
Complete symptomatic relief has been pro- 
duced in selected cases of megacolon. 
Literature available on request. 


URECHOLINE CHLORIDE 


(Bethanechol Chloride Merck) 
(Brand of Urethane of B-Methylcholine Chloride) 


COUNCIL ACCEPTED 


MERCK & CO., Inc. 
Manufacturing Chemists 
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Send for this ready reference 
on positioning your patients. 


“Timely Tips” were inaugurated by Keleket 
X-ray to provide technicians with helpful, 
ready-reference charts for various position- 
ing technics. Eventually, they will cover 
every procedure for positioning. Once your 
name is on our list you automatically re- 
ceive new supplements. 


The series of “Tips” has enjoyed such 
great success that Keleket has had them 
bound in a long-wearing cover. An index 
page is included for quick reference to any 
desired technic. Plenty of room is pro- 
vided in the expanding cover for new 
“Tips” as they appear—and you receive 
the supplements each year. 


Send for your free copy today! 


Keleket X-ray Corporation 


221-4 W. 4th Street 


Covington, Ky. 


Sirs: Please send my bound copy of “Timely Tips to Technicians” 


Kelley-Koett ... the Oldest Name in X-roy 
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POTENT 


> > > against the combined threats of 
arteriosclerosis and capillary fragility 


the orteriosclerotic potient, 
victim of poor dietary habits 
and the tempo of modern life 


the diabetic-hypertensive 
potient, often monifesting 


excessive copillory fragility 


the coronary thrombosis 
patient, continually threot- 
ened by vosculor occidents 


section of thrombotic artery 


showing fibrous thickening of 
intimo end atheromatous area 


capillory fragility 
shown by high 
petechial count 


intimal capillary hemorrhages 
of the aorta may be precur- 
sors of more critical thrombi 


VASCUTUM 


TRADEMARK 


VASCUTUM® makes possible a dual attack, both 
prophylactic and therapeutic, in the two-front 
battle against hypercholesterolemia and capil- 
lary fragility, combining in one medication: Inositol 1 Gm. | Rutin 150 mg. 


The average daily dose (6 tablets) provides: 


Choline 1 Gm. | Pyridoxine HCI 4 mg. 


1 Potent amounts of lipotropic agents, to 
promote decholesterolization in atheroscle- 
rosis, liver cirrhosis and diabetes mellitus. 


di-Methionine 500 mg.| Ascorbic Acid 75 mg. 


VASCUTUM marks a distinct advance in the 
management of interrelated degenerative dis- 
eases affecting the middle-aged and elderly. 


SUPPLIED in bottles containing 100 tablets. 


2 Therapeutic amounts of rutin and ascorbic 
acid, to combat related capillary weakness 
effectively. Damaging retinal hemorrhage often 
results from excessive capillary fragility and 
associated abnormal cholesterol deposits. 


*The word VASCUTUM is o trademark of Schenley Laboratories, Inc. 
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can YOU answer 
THESE VITAL 


PULMONARY 
FUNCTION 
QUESTIONS 


@ Is there a consistent relationship between 
vital capacity and dyspnea? 

@ In emphysema, what is the correlation be- 
tween expiration time, shortness of breath 
and maximum breathing capacity? 

@ What is the best method of measuring 
alveolar air? 

@ What is the minimum maximum breathing 
capacity necessary, following operation, to 
assure freedom from dyspnea? 

@ Does thoracoplasty really reduce ventila- 
tion function? 

@ Are pulmonary function tests valuable in 
pneumothorax? 

@ How much does phrenic nerve interruption 
lower the MBC? 

@ Doe reduce MBC 
to be 

@ Why are repeated pulmonary function tests 
a must in the post-operative follow-up of 
pulmonary resection? 

@ Why is separate reserve air determination 
so important? 


THIS NEW REPRINT HAS 
THE ANSWERS 


By JOHN J. CURRY AND FRANK S. ASHBURN 
of Georgetown Univ. Medical Center entitled PUL- 
MONARY FUNCTION STUDIES IN SURGERY 
The above questions and many more are given in this 
latest reprint. Collins equipment pictured here have 
contributed greatly to the simplicity of pulmonary 
function studies. Ask for present prices and de- 
scriptive literature 


WRITE FOR YOUR FREE COPY TODAY 


LaMOTTE 
BLOOD CHEMISTRY 
OUTFITS 


A complete line of approved Blood Chemistry Outfits, 
simplified so as to render accurate results with mini- 
mum time and operation. 


Units available for 


Albumin and Sugar in pH of Blood 
Urine H of Urine 
Alcohol in Blood and henolsulfonphthalein 
Urine (Block Type) 
—— Air CO, Ten- Phenolsulfonphthalein 
(Roulette Type) 
Bilirubin in Blood Specific Gravity (Blood 
Blood Loss in Body and Body Fluids) 
Fluids Sugar in Blood 
Bromides in Blood Sugar in Urine 
Caicium-Phosphorus in Sulfonamides (Blood and 


Blood Urine) 
Chlorides in Blood 


Thiocyanate 
Cholesterol in Blood Thymol Turbidity Test 
Creatinine in Blood Urea in Blood 


Urea in Urine 


Uric Acid in Blood 


Gastric Acidity 
Hemoglobinometer 
Icterus Index (Pigford) Urinalysis 

Icterus Index (Micro) Vitamin C in Blood and 
Kline Test for Syphilis Urine 


Information on above cheerfully furnished. 


alt, you have The LaMotte Chemistry 
p 'y copy will be sent upon 


LaMotte Chemical Products Co. 
Dept. “C” Towson, Baltimore 4, Md. 


: WARREN E. COLLINS, INC. 
4 355 Huntington Avenue 
i Boston 15, Massachusetts 


Please send me the reprint by Curry and Ashburn and 
information on 


© Respirometer [) Timed Vital Gasometer 


Dr. 


1951 DIRECTORY 
AMERICAN COLLEGE OF PHYSICIANS 


Now READY FOR IMMEDIATE DELIVERY 


The 1951 Directory of the American Col- 
lege of Physicians, completely revised and 
republished as of October 1, 1951, is now 
ready for delivery. 


Have this directory for ready reference in 
your library. It contains geographical and 
biographical listings of Masters, Fellows and 
Associates. Names of Officers, Regents, 
Governors and Committee Members are also 
given. 

* Extensive Biographical Data 

* Constitution and By-Laws 
* Past Officers 

* Sturdy Cloth Binding 

* Illustrated 

$5.00 per copy, postpaid 
Limited Supply — Order Now 


AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine St. Philadelphia 4, Pa. 
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In the interest of maintaining good 
nutrition in the patient, many functional 
derangements of the gastrointestinal tract 
make the use of a well rounded dietary sup- 
plement, such as Ovaltine in milk, highly 
advantageous. Among such functional de- 
rangements more commonly encountered 
are nausea, anorexia, gastritis, diarrhea, 
dysentery, enteritis, and colitis. 

In these conditions, Ovaltine in milk is 
particularly useful, not only because of its 


THE WANDER COMPANY, 360 N. 


easy digestibility but also because of its 
blandness and its high nutrient content. It 
offers the opportunity of providing a bal- 
anced fare of essential nutrients without 
mechanical irritation or excessive digestive 
demands. Hence it qualifies especially when 
customarily eaten foods are contraindicated 
and a nutritious bland diet is required. 

The wealth of nutrients supplied by three 
glassfuls of Ovaltine in milk is outlined in 
the table below. 


MICHIGAN AVE., CHICAGO 1, ILL. 


Three servings of Ovaltine, each made of 2 oz. 
of Ovaltine and 8 fl. oz. of whole milk, provide: 


PROTEIN 
CARBOHYDRATE 
FAT ‘ 
CALCIUM 
COPPER 

IODINE 


IRON 
PHOSPHORUS 


VITAMIN A 
VITAMIN D 
ASCORBIC ACID 
NIACIN 
PANTOTHENIC ACID . . 
PYRIDOXINE ° 
RIBOFLAVIN 
THIAMINE 
658 


3 


940 mg. 
CALORIES 


Two kinds, Plain and Chocolate Flavored. Serving for 
serving, they are virtually identical in nutritional content, 
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We encourage you to write for samples for clinical comparison 


“. . proved considerably more effective than methyl- 
cellulose as a bulk laxative, and (was) also superior to 
previous laxatives such as milk of magnesia, mineral oil, 
cascara or a phenolphthalein preparation.’ 


l.a.formula 


As much as 8 times more effective than Methylcellulose 


In a study' comparing the effectiveness of psyllium therapy with 
methylcellulose and selected irritant cathartics, the psyllium prepara- 
tion, L.A. Formula, brought prompt improvement to 77.5 per cent 
(18 cases) of 23 patients, many with extreme bowel difficulties. 
Conversely, this same group when placed on methylcellulose showed 
improvement in only 9 per cent (2 cases) of the 23 patients. Moreover, 
when as many as 15 methylcellulose tablets daily met with only 
partial success, ““The large dose was objected to and refused.” 

In this same study, which included a total of 101 cases limited largely 
to a notoriously refractive group, Cass and Wolf concluded that, “In 
severe types of constipation from 73 to 82 per cent of patients were 
improved on psyllium therapy.” 

Berberian, et al,? have also reported that the addition of 1 part 
psyllium to 4 parts methylcellulose produced “ . . . up to 87 per cent 
more moisture-retaining and bulk-forming power than the simple 
methylcellulose tablet of the same weight.” This same addition of 
psyllium to methylcellulose produced “. . . increased bulk of stool 
immediately from the first day of medication, whereas plain methyl- 
cellulose caused a moderate constipative effect on the first day, 
followed by attainment of the new level of bulk stools only at the 
third day.” 

In addition to its demonstrated effectiveness, L.A. Formula is 
unsurpassed for patient acceptance. The ulcer or colitis patient, the 
gravida, the nursing mother, the aged and bedridden, children, your 
most fastidious patient—all find improved L.A. Formula pleasant 
and easy to take. 


Supplied: 7 and 14 oz. cans. 
Formula: 50% Plantago ovata coating dispersed in lactose 
and dextrose. 


Burton, Parsons & Company 
Washington 9, D. C. 
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(Jan.), 1952. 
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You get them all in the handsome, 
compact Cardioscribe. You get highest 
accuracy, too. In fact, so accurate is the 
Cardioscribe that in continuous record- 
ings, one foot or fifty, there's never the 
slightest functional variation! 


The Cardioscribe provides for a wide 
diagnostic range by facilitating the ap- 
plication of the following combinations 
of patient leads: 


HEART RECORDINGS 


CARDIOSCRIBE ADVANTAGES 


1, 2, 3 — Standard Extremity Leads 


aVR, aVF, aVL — Augmented Unipolar Ex. 
tremity Leads (Goldberger) 


VR, VF, VL— Unipolar Extremity Leads 
(Wilson) 
V (1 to 6 incl) — Unipolar Chest Leads 
Ask your X-Ray representative for a 
demonstration, or write for free book- 
let to X-Ray Department, General 
Electric Company, Milwaukee 14, Wis- 
consin. Room M-4. 


GENERAL ELECTRIC 
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supplied: 

Suspension in 355 ce 

(12 fluidounce) bottles. 

Tablets in bottles of 100. (Each 
Maalox Tablet is equivalent to 
one teaspoonful of Suspension.) 


Write for samples 


@ 
} 


Suspension Maalox contains the 
hydroxides of Magnesium and Aluminum 
in colloidal form, and offers the following 
important advantages: 

Fast relief of pain and distress 

Freedom from constipation and 

gastric irritation 

20% greater acid-binding capacity 
Antispasmodic action of magnesium 

No acid rebound or systemic alkalosis 
Pleasant taste—acceptable for 

prolonged administration 


WILLIAM H. RORER, INC. 


Established 1910 


DREXEL BUILDING, INDEPENDENCE SQUARE, PHILA. 6, PA. 
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whether he is “middle-aged” or *“‘“aged”’— 


ORETON ean be of distinet benefit 


For the man of fifty complaining of climacteric symptoms, 
OrETON® (Testosterone Propionate U.S.P.) is indicated to overcome 
androgen deficiency. For the man of eighty whose strength is slowly 
failing, but in whom no cause other than senescence can be found, 


ORETON is indicated for its anabolic, tissue-bailding property. 


ORETON 
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A FRANK QUESTION 


on the treatment of urinary infections 


Do you consider side reactions from drug 
therapy an inevitable risk in the effective 
treatment of urinary infections? 


They’re not! Mandelamine*, a time-tested urinary antisep- 
tic, is virtually free from adverse reactions. [t does not 
provoke cutaneous eruptions, nor foster moniliasis or tri- 
chomonal exacerbations . . . nor activate resistant bacteria, 
nor cause agranulocytosis. Nor is it likely to threaten 
hepatic or renal damage, or significantly disturb gastro- 
intestinal function, Its only reported contraindications are 
renal and hepatic insufficiency. 

Yet, Mandelamine is a reliable, broad-spectrum urinary 
antiseptic — effective in the treatment of pyelitis, cystitis, 
prostatitis, and other urinary infections. As authoritatively 
reported, “. . . the bacteriostatic and bactericidal action of 
methenamine mandelate {Mandelamine! indicate that its 
effectiveness is of approximately the same order as that of 
the sulfonamide drugs or of streptomycin.™ It is often 
effective even against organisms resistant to other drugs. 


end Non-Official Remedies, 1951, American Medical Association. 


NEPERA CHEMICAL CO., INC., YONKERS 2,N. Y. 
Pharmaceutical Manufacturers 


MANDELAMINE' 


(BRAND OF METHENAMINE MANDELATE) 


500, re 
and 1000 enteric-coated tablets, 
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in urinary tract infections: 


Prompt therapeutic response has been obtained 
with Terramycin in chronic pyelonephritis due to 
E. coli, and resistant to other chemotherapy. 
Urinary cultures became negative in 24 hours 
and remained so for a 4 week follow-up period. 
The clinical result was recorded as “good.” 


Nesbit, R. M.; Adcock J.; Baum, W. C., and Owen, C. BR: 
J. Urol. 65:336 (Feb.) 1951. 


TERRAMYCIN HypROCHLORIDE 


available Capsules, Elixir, Oral Drops, Intravenous, 
Ophthalmic Ointment, Ophthalmic Solution. 


ANTIBIOTIC DIVISION CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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Pretreatment After 3 days’ treatment 


Cortone instilled topically every Y2 hour during the day and every two hours at night. 


Topical Therapy Proves Effective, 


Convenient, and Economical 


In a recent study,' CoRTONE applied topically, afforded best results in the 
treatment of lesions of the anterior segment where the response, at times, 
was phenomenal. The authors recommended that CoRTONE be administered 
locally, when feasible, because of the simplicity of the method, lack of 
irritation, and absence of undesirable physiological side effects. Other 
workers? noted, “Local therapy . . . reduces the cost to the individual 
patient...” 


' Scheie, H.G., Tyner, G. S., Buesseler, J. A., and Alfano, J. F.,J.4. M.A. Arch. Ophth. 45-301, March 1951, 


®. Leopold, |. H., Purnell, J. E., Cannon, F. J., Steinmetz, C. G., and McDonald, P. R., 4m. J. Ophth. 
34: 361, March 1951, 


Literature on request 


MERCK & CO., INC. 
Cor ton C Manufacturing Chemists 


ACETATE RAHWAY, NEW SERGEY 
(COORTISONE Acetate Werek) tn Canada MERCK & CO. Limited Montreal 
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Coke 


In treating peptic ulcer it is 


@ To Neutralize Hyperacidity, And KOLANTYL 
includes a superior antacid combination (magnesium — 
oxide and aluminum hydroxide, also a specifi: anti- 

peptic) for two-way, balanced antacid activity. 


To Protect The Crater. And KOLANTYL includes — 
a superior demulcent (methylcellulose, a synthetic 
mucin) which forms a protective coating over ulcer- _ 
ated mucosa. 


To Block Spasm. And KOLANTYL includes a 
superior antispasmodic (Bentyl) which provides 
direct smooth muscle and parasympathetic depres- 
sant qualities. . “belladonna backfire.” 


but only 


KOLA 


the 


Inactivation of Lysozyme with a proven anti- 
lysozyme, sodium lauryl sulfate. Laboratory research 

"23 and clinical studies‘ indicate that lysozyme is one — 
of the etiologic agents of peptic ulcer. By inhibiting 
\ or inactivating lysozyme, KOLANTYL—and ONLY 
KOLANTYL— includes the important 4th factor 
~ toward more complete contro! of peptic ulcer. 


New York + CINCINNATI + Toronto \ DOSAGE: Two tablets every three hours as 
1. Meyer, K. AmJ. Med. 5:482,1948 needed for relief. Mildly minted Kolantyl tablets — 
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Proven 
IN ANGINA PECTORIS AND 
CORONARY ARTERY DISEASE 


CLINICALLY PROVEN” Carefully controlled objective studies 
in humans and very extensive clinical experience have de- 
finitely proven the value of Theobromine Sodium Acetate 


in treating Angina Pectoris and Coronary Artery Disease. 
_ RECOMMENDED DOSAGE = = 714, grains q.id. before meals and be- 

fore retiring. A capsule upon arising if necessary. 
in bottles of — 100 — 500 — 1000 


TABLETS THESODATE 
*(714 gr.) 0.5 Gm *(334 gr.) 0.25 Gm. 


THESODATE WITH PHENOBARBITAL 
*(714 gr.) 05 Gm. with (1% gr.) 30 mg. 
gr.) 05 Gm. with ( gr.) 15 mg. 
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Capsules also available in forms 
marked with asterisk (*) above in bottles of 25— 100. 


For sample—just send your Rx blank marked AIM-452. 
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when psychic distress is the cause of overeating 


examyl’ relieves Psychic Distress. ‘Dexamy\'* 
supplies the antidepressant action of ‘Dexedrine’* Sulfate and 
the calming, euphoric effect of Amobarbital to relieve the 
psychic distress that causes overeating and overweight. 


examyl’ also curbs Excessive Appetite. ‘Dexamy!’ 
supplies the appetite-curbing effect of ‘Dexedrine’ Sulfate. 


examyl’ tablet contains ‘Dexedrine’ Sulfate (dextro-amphetamine 
sulfate, S.K.F.), 5 mg.; and Amobarbical (Lilly), Y% gr. (32 mg.). 


Smith, Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Par. Off 
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Pil. Digitalis (Davies, Rose) 
0.1 Gram (approx. grains) 


Comprise the entire properties of the 
leaf of Digitalis 
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Digitalis Unit 


Clinical samples and literature sent to physicians on request 


Davies, Rose & Company, Limited Boston 18, Mass. 


PHARMACEUTICAL MANUFACTURERS D23 


Please Mention this Journal when writing to Advertisers 


| —Made from the loaf, — 
‘ 4 
Ake 
' can always = | 
| dd 
be poi > 
| 
3 — 


ANNALS OF INTERNAL MEDICINE 


“SANBORN” 
electrocardiograph 
come a long way=from the 
pioneer days of the early 

model “string” Eegs, 
through those of the 
“amplifier-photographic” 
types, right up to 
the: present-day 
“direct writer.” 
Many remember 
how Sanborn’s 


introduction of its “Cardiette” 


in 1935 virtually revolutionized the taking of 
*cardiograms, and set many new “standards” to be followed. 
And, everyone today is familiar with the leadership 
established by the direct-writing Viso-Cardiette, and the two- and 
four-channel “Visos” subsequently designed for biophysical research, 
This is the kind of experience and reputation that gives you 
the assurance and confidence you like to feel when you buy a piece of 
important equipment, such as an electrocardiograph —such as a Viso-Cardiette! 


Fine diagnostic instruments since “7 a NAN B () RN C0. 


CAMBRIDGE 39, MASSACHUSETTS 


41 
_THERE’S WELL OVER EXPERIENCE 
| 
\9 
ew 
| 
| 


ANNALS OF INTERNAL MEDICINE 


Some Peptic Ulcer Patients Do Better on Phosphalijel 


Clinical experience confirms that certain types of difficult- 
to-manage ulcer show a more striking and lasting response 
to PHOSPHALJEL therapy than to other types of medication. 
Palatable PHOSPHAWJEL is a peptic ulcer medication of 
choice in the following conditions: 

e Marginal or jejunal ulcer following gastrojejunostomy.! 
e Ulcer complicated by deficiency of pancreatic secretion 

or by diarrhea.'?* 


e Prophylactically, after peptic ulcer surgery, and during 
seasonal recurrence.* 


PHOSPHALJEL quickly relieves pain and promotes healing. 
Excellent for oral therapy, and for intragastric drip therapy. 


1. Fauley, G. B., Freeman, S., A. C., Atkinson, A. J., and Wigodsky, H. S.: 
Arch. Int. Med. 67-653, 1941 
2. Upham, R., and Chaikin, N. W.: Rev. Gastroenterol. 10:287, 1943. 


3. Collins, E. N.: J.A.M.A. 127/890, 194. 


PHOSPHALJEL 


ALUMINUM PHOSPHATE GEL WYETH 


Wyeth INCORPORATED, PHILADELPHIA 2, PA. 
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unsurpassed 


in allergic rhinitis 

in urticaria 

in serum sickness 

in angioneurotic edema 


in hay fever 


, for maximum relief 


with Minimal side effects 


Ciba Summit, J. 
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The accelerated, often frantic demands of 
modern living have increased the incidence 


Provide Modern Medical of hypertension. Frequently, however, a 
more normal, often longer life can be 
achieved through modern medical and 

Management for the nursing management — with diet, rest and 


the administration of superior medication 


Hypertensive Patient 


Admirably suited to 20th Century therapeutic needs, the basic action 
of this preparation causes relatively persistent vasodilation of smooth 


muscles, especially those of the smaller blood vessels including 


coronaries. Its use, therefore, is indicated in the symptomatic treatment 


of essential hypertension. 
{ Since Theobarb with Mannitol Hexanitrate also provides cardiac 
stimulation, dilation and diuresis plus a sedative effect upon the central 


nervous system, it is indicated as well in cases of angina pectoris, eauniret 


congestive heart failure and cardiac edema. py 


Additional Theobarb Products 
THEOBARB THEOBARB “SPECIAL” 
Theobromine Ser Theobromine . . 5 gr. 
Phenobarbital “er Phenobarbital. ... .. “Me 


(the basic formula) 


THEOBARB with EPHEDRINE THEOBARB with RUTIN THEOBARB WITH 


The Theobarb “SPECIAL” formula The basic formula plus RUTIN, 34 gr. MANNITOL HEXANITRATE 

plus EPHEDRINE SULFATE, % gr Each tablet contains: 
Available in bottles of 50 and 500 tablets Teeobromine .. = Sgr. 
Phenobarbital. . gr. 


PRODUCTS OF 


VANPELT & BROWNING. 


Mannitol Hexanitrate 14 gr. 
PHARMACEUTICAL CHEMISTS 
RICHMOND 4, VIRGINIA 
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without 


saliva=- 


Randle Cotgrave 


The thought of meals without salt is unappealing 
to most patients who are placed on a salt-restricted diet. 


The prescription of Neocurtasal can prove 
to be a most encouraging measure. 
Neocurtasal is a “trustworthy, di tai salt 
substitute”? designed to make the low sodium diet pho 


For all salt (sodium)-free diets —Neocurtasal may be used 
wherever sodium restriction is indicated: congestive heart failure, 
hypertension, arteriosclerosis, pregnancy (to forestall 

tendency to fluid retention). [t contains potassium chloride, 
ammonium chloride, potassium formate, calcium formate, 
magnesium citrate and starch. Potassium content 36% ; 

chloride 39.3% ; calcium 0.3%; magnesium 0.2%. 


Neocurtasal 


SALT WITHOUT SODIUM 
Available in 2 oz. shakers and 8 oz. bottles. 


~ 


1. From Burton Stevenson's “Home Book of Proverbs, 
e Maxims and Familiar Phrases:” 
ime Macmillan Co., 1948, p. 2028. 
Vor 2. Heller, E. M.: The Treatment of Essential 
Hypertension. Canad. Med. Assn. Jour, 
61 :293-299, Sept. 1949. 


Neocurtasal, trademark reg. U.S. & Canada 
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. pleasant taste 


REASONS for prescribing » 


*“WARNER’ 


The preferred antacid adsorbent 
an 
Prompt, etfective, prolonged 


antacid action 


Nonconstipating 


No complications such as secon- 
dary acid rise, chloride depletion, 


or alkalosis 


The optimum combination of 
nonreactive aluminum hydroxide 


with magnesium trisilicate’, 


Available in liquid and tablet form 


GELUSIL* Liquid is availabléin bottles of 6 and 12 
fluid ounces. GELUSIL“ Tablets are available in boxes 
of 50 and 100, and bottles of 1000. 


WILLIAM R. WARNER 
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a statement on 


RIMIFON 


the new Roche antituberculous drug 


The studies published in the current issues of 
the American Review of Tuberculosis, Diseases of 
the Chest and the Sea View Bulletin indicate that 
Rimifon* (isonicotinic acid hydrazide) is a potent 


antituberculous agent. 


Numerous additional investigations are now 
under way to obtain further information as to op- 
timal dosage, duration of treatment and incidence 
and significance of side reactions. The medical pro- 
fession will be kept informed by means of letters and 


announcements in medical journals. 


At present, Rimifon is available for clinical 
investigation only but supplies for prescription and 


hospital use will be available in the near future. 


*Trade Mark 


HOFFMANN-LA ROCHE INC, 
Roche Park + Nutley 10+ New Jersey 


Please Mention this Journal when writing to Advertisers 


47 
| 
‘ 
SS 


ANNALS OF INTERNAL MEDICINE 


the trend is to tablets 


simplicity 
and 
‘Safety 


in 
controlling 
cardiac 
edema 


{ ORAL diuretics are SIMPLER 
ORAL diuretics are SAFER “ 


ORAL diuretics can be given with GREATER REGULARITY 
ORAL diuretics are MORE CONVENIENT for patient and physician 


Among oral diuretics THE TREND IS TO— 


the simplest method of outpatient maintenance 
EFFECTIVE AND WELL TOLERATED 


To secure the greatest efficacy and all the advantages of 
Tablets MERCUHYDRIN with Ascorbic Acid, a three-week initial 
supply should be prescribed ... 25 to 50 tablets. 


Dosage: One or two tablets daily—morning or evening —preferably after meals. 
Available: Bottles of 100 tablets. Each tablet contains meralluride 60 mg. 


S and ascorbic acid 100 mg. 


cadershifp in diuretic research 


LABORATORIES, INC, MILWAUKEE 1, WISCONSIN 


Please Mention this Journal when writing to Advertisers 


48 
for 
| 
ij 
| 
| 


ANNALS OF INTERNAL MEDICINE 


the door 


INCREASED CARBOHYDRATE ALIMENTATION 


10%, PAVELT, 


(INVERT SUGAR) 


e for twice the calories of 5% dextrose 
© in equal infusion time 
e with no increase in fluid volume 


With 10% Travert solutions, a patient’s carbohydrate needs can be 
more nearly satisfied within a reasonable time 
with no increase in fluid volume or vein damage. 
Travert solutions are sterile, crystal clear, colorless, non-pyrogenic and non-antigenic. 
They are prepared by the hydrolysis of cane sugar and are composed of 
equal parts of p-glucose (dextrose) and p-fructose (levulose). 
Travert solutions are available in water or saline in 150 cc., 500 cc., 1000 cc. sizes. 

Travert is a trademark of BAXTER LABORATORIES, INC. 


products of 
BAXTER LABORATORIES, INC. 
Morton Grove, Illinois * Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES + EVANSTON, ILLINOIS 
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VOLUME 36 APRIL, 1952 NUMBER 4 


THE MORPHOLOGY AND PATHOGENESIS OF 
CARDIAC FIBROSIS OF THE LIVER * 


By Ext Moscucowitz, New York, N. Y. 


INTRODUCTION 


THE term “fibrosis’’ was purposely chosen instead of the conventional 
“cirrhosis” because the latter has too many connotations. Observers have 
displayed a wide diversity of opinion concerning the finer morphology and 
pathogenesis of the hepatic lesions associated with cardiac disease. There 
are a number of reasons for this: first, because the lesions were studied from 
a static rather than a biologic viewpoint; second, because the topography 
of the lesions was not controlled by serial section; third, because the genesis 
of the fibrosis was divorced from the vasculature of the liver; and fourth, 
because the significance of certain phases of the dynamics of cardiac failure 
was not sufficiently grasped. 

This study was suggested by my observations on the pathogenesis of 
“congestive splenomegaly,” * in which I tried to show that the lesions were 
explainable by a persistent hypertension of the portal circulation sequential 
to cirrhosis of the liver, chronic obstruction of the portal and splenic veins, 
chronic thrombosis and endophlebitis of the hepatic veins and, finally, to 
certain types of cardiac disorders. In these cardiac disorders the severest 
lesions in the spleen were observed in constrictive pericardium, in which a 
peripheral venous pressure is usually maintained, often over a span of years. 
The liver in such cases revealed an unusually severe fibrosis, the so-called 
“pseudocirrhosis,” a term first suggested by Pick,” and it is in the attempt 
to interpret the pathogenesis of this fibrosis that this study was initiated. 
For this purpose, the livers of six cases of constrictive pericardium were 
studied, one of which was associated with a mitral stenosis, and a second 
with tricuspid stenosis; four cases of tricuspid stenosis, a disorder in which 

* Received for publication August 10, 1951. 


. ream Laboratories, Department of Pathology, The Mount Sinai Hospital, New 
‘ork, N. 
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the circulatory dynamics are analogous to those in constrictive pericardium ; 
six cases of tricuspid insufficiency (all associated with mitral stenosis), in 
which the history of prolonged failure and the presence of a “congestive 
splenomegaly” left no doubt that portal hypertension was maintained over 
a long period; and, finally, four cases of thrombosis of the hepatic veins, two 
fresh and two organized. The organized thromboses were associated with 
a fairly advanced “congestive splenomegaly.’ Four of the livers in con- 
strictive pericardium were available for study by serial sections, one of 
tricuspid stenosis, and three of tricuspid insufficiency. The sections were 
stained with hematoxylin eosin; some by van Gieson’s stain, the azan modi- 
fication of the Mallory stain for reticulum, and the Weigert stain for elastic 
fibers. In addition, many hundreds of slides of livers from cases of various 
types of cardiac failure were examined. 

In the hepatic fibroses, different stages of the process were studied, so 
that a fairly consistent gradation from the earliest to the latest phases was 
elicited. Broadly, the livers could be divided into two groups: first, those 
in which prolonged portal hypertension was absent, and second, those in 
which it was present. The distinguishing feature between the two was the 
presence of “congestive splenomegaly.” 

1. The Morphology of the Liver in Cardiac Disease Without Prolonged 
Portal Hypertension: These are the lesions familiarly described in the “nut- 
meg” liver. In the earlier phases, there is dilatation of the central vein and 
of the radiating sinusoids for varying distances into the lobule, with conse- 
quent narrowing of the hepatic cords. Somewhat later, fatty and paren- 
chymatous degeneration of the hepatic cells in these areas ensues. During 
the progress of cardiac failure, extensive centrolobular necrosis may occur, 
with more or less complete disappearance of the capillaries. In extreme 
cases, necrotic areas coalesce between the lobules, leaving a zone of varying 
width of intact liver cords surrounding the portal spaces. Within these 
necrotic areas the remains of the reticulum around the capillaries are always 
visible, but the reticulum is condensed and not increased in quantity. The 
portal spaces and the interlobular septa show no changes. The hepatic 
veins are dilated. For obscure reasons these changes are not uniform 
throughout the liver but vary in intensity in different areas. They are more 
pronounced in the subcapsular zone, we believe because of the resistance 
offered by the capsule. During these phases the individuals have passed 
through episodes of failure, but the rise in peripheral venous pressure and the 
concomitant portal pressure are comparatively transient and not sufficiently 
prolonged to produce further damage. 

2. The Morphology of Hepatic Fibrosis in Cases with Prolonged Portal 
Hypertension: A prolonged portal hypertension is evidenced by the omni- 
present “congestive” or, better termed, portal hypertensive splenomegaly. 
In every case in which the peripheral venous pressure was recorded, it was 
elevated, varying between 16.5 and 29.5 mm. of mercury. The lesions in 
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the spleen are identical but are not so severe as those observed in hepatic 
cirrhosis or chronic obstructions of the portal or splenic veins; first, as | 
pointed out,’ because the obstruction is central and is therefore not so con- 
sistently high as in the more peripheral obstructions; and second, and this 
is the main reason, because the span of life in cardiac disorders is small as 
compared to chronic obstructions of the portal tract. In other words, it is 
the duration and not the degree of portal hypertension that is crucial. The 
lesions in these livers are ‘severe and affect every histologic component of the 
liver. 

A. The Sinusoids and Central Veins: In the earlier phases the sinusoids, 
especially around the central veins, are more widely dilated and form at times 
veritable “blood lakes.” The liver cords are severely compressed and the 
connective tissue walls of the sinusoids are much thicker than normal (figure 
1.) This phase I have interpreted as a capillary sclerosis, and in every 
instance where it was at all marked it was associated with sclerosis of the 
hepatic veins.* * 

The capillaries are affected in other ways. In the normal hepatic lobule 
the capillaries converge uniformly from the periphery to the central vein. 
In these fibrotic livers, short circuits are observed, as manifested by a slightly 
curved arrangement of the liver cords within the lobule and in serial sections ; 
these represent the capillaries that normally arise only from the tips of the 
portal veins that pass in the interlobular septa, and thence flow as in a shunt 
directly into the central vein. Figure 2 is a fortunate section that reveals 
this in one plane. With the higher power, these shunted capillaries are 
usually narrower than the remainder, the surrounding trabecular cells are 
paler and the intervening sinusoids show a capillary sclerosis. These shunts 
within the lobule represent the earlier phases of more pronounced com- 
munications between the portal spaces and hepatic veins, later to be described. 

While centrolobular necrosis is occasionally observed in such livers, these 
necrotic areas usually reveal various stages of organization and fibrosis. 
Many observers have maintained ** that the fibrosis occurring in these areas 
is the result of a condensation of the reticulum. On the other hand, Herx- 
heimer *° showed that there is a definite increase in the quantity of reticulum 
(Gitterfasern). I have been able to follow the progression from necrosis 
to fibrosis in a number of instances, and it is plain that the genesis of the 
fibrotic process is identical in the liver to that occurring in necrotic areas in 
any other organ, namely, by the formation of granulation tissue. At first 
the products of the degenerative trabecular cells are absorbed. Many of the 
cells become shadow cells, and there are blood pigment and abundant nuclear 
fragments (figure 3). This is followed by the invasion of cells, mostly 
lymphocytes, with occasional plasma cells and polymorphonuclears (figure 
4). Subsequently the lymphocytes undergo fibroblastic transformation, and 
eventually capillarization of these foci results, either by autochthonous for- 
mation, as in the embryonal mesenchyme,"* or by the sprouting of capillaries 
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Fic. 1. Showing capillary sclerosis around the central vein 
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Area of centrolobular necrosis. Case of tricuspid stenosis and mitral stenosis 


or venules from the terminal ends of the portal veins in the interlobular septa 
(figure 5). These capillaries either remain as such or develop into small 
venules which possess a delicate muscular wall. In serial sections they com- 
municate with the sublobular or hepatic veins on the one hand, and with the 
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branch of portal veins within the interlobular septa on the other. In other 
words, these capillaries and venules represent newly formed central veins. 
In the final stage these foci are composed of collagen, usually dense in the 
central areas, in which there is occasionally hyaline degeneration, and the 


q 
Fic. 4. Area of centrolobular necrosis showing beginning organization. Case of tricuspid 
insufficiency and mitral stenosis. 
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Fic. 5. A fully healed area of centrolobular necrosis, showing a sprout of portal vein 
from an interlobular septum (b). It also shows the characteristic scalloped shape due to 
the communications with the adjacent interlobular septa from the portal septa, and numerous 
capillaries and venules within the foci. These represent the newly formed central veins 
In such livers, central veins are absent in their normal sites 
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foci are interspersed with many fibroblasts, often remains of liver cords that 
have escaped destruction, newly formed bile canaliculi, especially along the 
margins, and a variable number of capillaries and venules (figure 5). 
Topographically these foci conform to the areas of necrosis, that is, they are 
either exclusively centrolobular or are joined with the foci in the neighboring 
lobule or lobules. They thus appear patchy, and have been so described,** 
or as more or less broad wavy bands that, by serial section, course extensively 
throughout the hepatic parenchyma. Inasmuch as in the terminal stage the 
interlobular vascular septa from the adjacent portal spaces invariably com 
municate with these foci, they appear scalloped or star-shaped (figure 5). 
The margins are usually sharply defined, as in the primary necrotic foci, or 
there may be a narrow zone of capillary sclerosis. It is curious to note that 
in the most advanced stages the central veins are completely absent in their 
normal sites. They have been replaced within these organized foci by the 
newly formed capillaries and by the sprouting venules from the adjacent 
portal spaces. 

Most students of “cardiac cirrhosis’ assume that the fibrosis is a re- 
placement fibrosis. We believe that it is an active and proliferative process 
and represents a medium for the development of new capillaries and venules. 

B. The Hepatic Veins: The walls of these veins are widely dilated and 
are invariably thickened, usually to an extreme degree (figure 6). The 
intima is also thickened and often appears loose and edematous. The phlebo 
sclerosis involves the entire venous tract of the organ, including that portion 
that enters directly into the vena cava.* The thickening involves not only 
the walls of the vessel but also the immediately surrounding parenchyma, 
which shows a narrow zone of capillary sclerosis often interspersed with 
newly formed bile canaliculi. This I believe to be the result of pressure. 
Often one sees a straight, thick, almost acellular band of fibrous tissue cours- 
ing through the parenchyma, apparently without any connections, or attached 
at one end to a hepatic vein. On serial section these represent merely the 
wall of a hepatic vein. A considerable portion of the fibrosis in such livers 
is therefore the result of the phlebosclerosis of the hepatic veins, and in ad- 
vanced cases the liver may be viewed as a labyrinth of tunnels with only a 
comparatively small amount of glandular parenchyma between. Rarely one 
notes organization of a thrombus within a hepatic vein. 

C. The Portal Spaces: The larger portal spaces are usually intact. Some 
contain a smaller or larger deposit of lymphocytes, but these are common in 
many livers in the adult years and are of little significance. I have not 
observed fibroblastic transformation of these deposits as in true Laennec’s 
cirrhosis. The smaller portal spaces, that is, those that Mall * designated 
as of the fourth to sixth order, are usually intact, but the containing venules 
are more conspicuous because they are dilated. A few of these smaller 
portal spaces are deformed or lost within the extensive areas of fibrosis. 
Occasionally one notes along a margin of a portal space what appears to be 
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Fic. 6. Showing phlebosclerosis of a hepatic vein. Case of constrictive pericardium. 
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an area of periportal fibrosis; on serial section, however, these are shown to 
be either the normal but excessively vascularized connections between ad- 
jacent portal spaces, or an impingement of the organized centrolobular 
necrotic area upon the margin of the portal space, or only the circumferential 
wall of a smaller or larger interlobular vascular septum as it penetrates into 
the lobule. 

The periportal fibrosis that has been so frequently reported in “cardiac 
cirrhosis” is therefore specious, and it is not synonymous with true Laennec’s 
cirrhosis. The hypothesis that the congested liver renders the organ sus- 
ceptible to Laennec’s fibrosis is untenable. In this we agree with Piery,”* 
Eisenmenger,’* Herxheimer *° and Lambert and Allison.* 


Fic. 7. Showing newly formed capillary sprouts from portal venule (b) and entering 
sclerotic central vein. Case of tricuspid insufficiency and mitral stenosis. 


That cardiac fibrosis may be associated with a true Laennec’s cirrhosis 
was revealed in the case of a 14 year old boy who had a constrictive peri- 
cardium but who died from nonspecific ulcerative colitis. The liver showed 
some of the early features of a cardiac fibrosis, but there was a conspicuous 
Laennec’s cirrhosis, as evidenced by fibroblastic transformation of the portal 
spaces with capillarization, the formation of pseudolobuli, the displacement 
of the central veins and the sprouting of new venules and bile ducts into the 
parenchyma, all ear marks of a true Laennec’s cirrhosis.** There is no 
reason to doubt that the cirrhosis was caused by the undernutrition attendant 
upon his ulcerative colitis and not to his cardiac disorder. The association 
of Laennec’s cirrhosis and ulcerative colitis is not uncommon. 
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When arterial hypertension is part of the cardiac disorder, the hepatic 
arteries within the portal spaces show hyperplastic arteriosclerosis. 

D. The Vascular Septa: The changes arising in these structures from 
sustained portal hypertension of cardiac origin are remarkable, and they 
contribute largely to the finer morphology of cardiac fibrosis. In the normal 
adult liver, the number of septa arising from each portal space is compara- 
tively small, and depends upon the order in point of size of the portal space. 
The septa contain, aside from the connective tissue, a branch of the portal 
vein, a somewhat smaller hepatic artery and a bile duct. Under normal 
conditions, the septa are comparatively narrow and short. In the cardiac 
fibroses, the septa are wide and usually extend for long distances into the 
parenchyma. In addition, new vascular septa arise from a small surface 
branch of the portal vein within the portal spaces. These are of capillary 
dimensions and communicate with the centrolobular organized foci described 
previously. Figure 7 shows nicely such a capillary entering a central vein 
surrounded by a zone of capillary sclerosis. In other areas, these inter- 
communications are represented by short narrow bands of fibroblastic tissue. 
These were once vascular channels, as proved by the presence in many of 
narrow capillaries. In other words, here again another extensive series 
of short circuits from newly formed capillary vessels arises between the portal 
veins and the newly formed central veins. 

Not only the new but also the preéxisting interlobular septa communicate 
with the organized centrolobular areas. At first blush the septa appear to be 
composed of cellular fibrillar connective tissue only, but on serial sections 
these contain terminal capillary branches of the portal vessel (figure 9). 
Their communication is usually fanwise, and is accompanied by the small 
bile duct of the interlobular septum. Not all of the vascular septa behave 
in this manner, only those that arise from the fourth to sixth order of portal 
spaces. In the unaffected areas the interlobular septal portal branch breaks 
up normally into fan-shaped branches of capillaries (figure 9) which merge 
imperceptibly with the lobular sinusoids, but in affected areas these capil- 
laries proliferate and become sclerotic (figure 10). Apparently the stimulus 
also causes an extensive proliferation of bile canaliculi in the terminal por- 
tions of the interlobular septa. 

There is another extraordinary series of shunts in these cardiac fibroses, 
namely, direct communication between the portal veins in the interlobular 
septa and the hepatic veins. Sometimes the portal vein in the interlobular 
septum opens by way of capillaries directly into the hepatic vein. Figure 11 
is a section that shows this in one plane. Others show it only serially. 
More often the communication is by fan-shaped sclerosed capillaries that 
enter either directly into the hepatic vein (figure 12) or into the vasa vasorum 
of the vein (figure 13). 

In summary, four kinds of shunts or short circuits between the portal 
and hepatic veins may be observed: (1) between the interlobular portal vein 
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Fic. 8. Showing organized area of centrolobular necrosis, with numerous vascular 

communications with portal spaces, one of which (a) can be distinctly seen. The others 
can be demonstrated in serial sections. Case of constrictive pericardium. Note absence 
of central veins in their usual sites. 
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Fic. 9. Showing portal vein from interlobular septum breaking normally into terminal 
capillaries. Case of tricuspid insufficiency and mitral stenosis. 


Fic. 10. Showing terminal end of an interlobular septum breaking into sclerotic capillaries. 
Case of tricuspid insufficiency and mitral stenosis. 


and the central vein (this morphologically is an early phase) ; (2) between 
newly formed capillaries arising from the portal veins in the portal spaces 
and the newly developed central veins in the centrolobular organized fibroses ; 
(3) between the preexisting portal veins in the interlobular septa and the 
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central veins in the centrolobular organized fibrosis; and (4) direct com- 
munications by a capillary network between the portal veins in the inter- 
lobular septa and the hepatic veins. The last three represent later phases. 
In other words, the liver has been converted into a modified Eck’s fistula, 
the communications between the portal and the hepatic veins being entirely 
capillary in nature. There is no doubt that these shunts diminish hepatic 
function, an observation that has been amply demonstrated in Eck’s fistulae. 
Nevertheless they represent a compensatory attempt at restoration of func- 
tion. 

The fibrosis in the advanced phases of cardiac disease when portal hyper- 
tension is maintained for a sufficiently long period is therefore compounded 
of a number of lesions: (1) capillary sclerosis, which occurs in a number of 
sites: (a) around the central veins; (b) at the terminations of portal veins 
in the interlobular septa, and (c) in various shunts between the portal vein 
terminals and the central or hepatic veins; (2) the organization of centrolo- 
bular necroses; (3) phlebosclerosis of the hepatic veins and the adjacent 
zone. These topographic distributions of the fibrosis help clarify the de- 
scriptions current in most reports, where such vague terms as “patchy,” 
“diffuse,” “intralobular” and “interlobular,” and “peripheral” are employed. 
It is essential to recognize these structural relations in order to interpret the 
pathogenesis. 

E. The Capsule of Glisson: In all six cases of constrictive pericardium 
the capsule was thickened (zuckerguss). It was surprising to find that, 
of the eight cases of tricuspid lesions, three (or 37.5 per cent) showed a 
thickening of the capsule. This is too large a percentage to be ascribed to 
mere chance. It is noteworthy that in these instances the fibrosis was more 
intense and widespread, so that it could be surmised that increased tension in 
the venous channels within the organ may be the cause of the thickening 
of the capsule. Some confirmation of this presumption is furnished by the 
morphology of congestive splenomegaly. In 10 of 18 cases of Laennec’s 
cirrhosis the splenic capsule was thickened, and as a rule the larger the spleen 
the greater the thickening.’ 

The hepatic fibrosis resulting from cardiac disease was not evenly dis- 
tributed throughout the organ, aside from its prominence beneath the capsule. 
Often two sections taken from different parts of the liver would show wide 
variations in intensity; this was occasionally manifest in the same section. 
Inasmuch as most of the studied material was old, it was impossible to trace 
the sites from which the sections were removed. But apparently there are 
variations in the blood supply of the liver that are not completely understood. 
In this connection the observations of Wakim and Mann ™ are suggestive. 
They show that, in animals studied with the technic of quartz rod illumina- 
tion, under normal circumstances the activity within the sinusoids varies in 
different areas of the same field: while some are closed, others are widely 
open. 
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Showing fan-shaped group of sclerosed capillaries spring from the portal 
1 communicating with a hepatic vein 
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Fic. 12. Showing portal vein in an interlobular septum communicating by direct capillaries 
with a hepatic vein (c). 
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Fic. 13. Showing fan-shaped group of sclerosed capillaries springing from the portal 
vein in an interlobular septum and communicating with vasa vasorum of a hepatic vein. 
Case of constrictive pericardium. 
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We noted no evidence that the hepatic artery in the portal septa took 
part in the above process. 

Although the morphologic change is more severe in constrictive peri- 
cardium, an observation that accords with others,’ identical changes, al- 
though less severe, were noted in the cases of tricuspid disease. They were 
less severe in the cases of tricuspid insufficiency than in tricuspid stenosis. 
No attempt was made to discover whether hepatic fibrosis occurred in other 
cardiac disorders. The probability is strong that it does under the auspices 
that we have predicted. Interest was centered not on a statistical study but 
mainly upon the morphology and pathogenesis of the lesions. 

Pathogenesis: Practically all students ***"* of “cardiac cirrhcsis” refer 
to “congestion” and “stasis” as the main causes of the fibrosis, and state 
that such livers are usually found in individuals who have had repeated 
attacks of cardiac failure. These observers have fallen into the common 
error of assuming that “congestion” and “stasis” are synonymous with in- 
creased venous pressure. The difference is obvious in the clinical study of 
cardiac failure. The venous pressure only becomes elevated during periods 
of failure. When compensation is restored the venous pressure returns to 
normal, although clinical and even anatomic evidences of congestion remain. 
Congestion may be the result of factors independent of venous pressure. 
In uncomplicated cases of polycythemia vera, the systemic congestion is the 
result of an increase in the blood volume. In hyperthyroidism it is the result 
of an increased blood flow. 

That portal hypertension of central origin * was the cause of the fibrosis 
was brought to focus in the study of the livers in six cases of constrictive 
pericardium, in which, we repeat, an increased peripheral venous pressure 
is maintained. 

Under normal conditions the pressure in the portal vein in man, accord- 
ing to Bellis,*® is between 14 and 22 mm. of normal saline solution. This 
pressure is sufficient to propel the portal blood to the hepatic vein at its 
entrance to the vena cava, where the pressure is around zero. The pressure 
within the hepatic veins in constrictive pericardium has not to my knowledge 
been measured, but it must be considerably higher than normal, because in 
every instance that we have studied the hepatic veins at their entrance into 
the vena cava show a profound sclerosis. This increased pressure implies 
that the flow of blood from the portal vein meets with an increased resistance. 
As a consequence, the central vein of the lobule and its tributary capillaries 
dilate, the liver cords become compressed and, if the pressure is maintained, 
capillary sclerosis in these areas ensues. In this respect the liver behaves 
like other parenchymatous organs when the main efferent or afferent vessels 
are subjected to an increased pressure, and therefore the vessels acquire 
hyperplastic arteriosclerosis or phlebosclerosis, as the case may be. We 


* Obviously portal hypertension resulting from chronic obstruction of the portal and 
splenic veins cannot produce hepatic fibrosis, since the obstruction is distal to this organ. 
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refer to the capillary sclerosis that occurs in the alveolar capillaries in hyper- 
tension of the pulmonary circulation; to the capillary sclerosis of glomerular 
capillaries in systemic hypertension; to the sclerosis of the capillaries within 
the splenic cords in “congestive splenomegaly,” and to the capillary sclerosis 
of the islands of Langerhans in systemic hypertension.* 

There is every reason to believe that anoxia associated with right-sided 
cardiac failure, especially if accompanied by shock of 24 hours’ duration, 
is the cause of the centrolobular necrosis.” It seems curious that the liver 
is the only organ that undergoes necrosis under circulatory failure in the 
absence of emboli, thrombosis or infection. Indeed, Mallory ** invoked an 
infective or toxic factor, but there is a noteworthy absence of infection in 
our cases. Moreover, identical necroses have been produced experimentally 
by the simple mechanical method of obstructing the vena cava." We sug- 
gest the following explanation. The liver is the only organ in the body 
which is predominantly supplied by venous blood. According to Burton- 
Opitz “* and MacLeod and Pearce,’ the hepatic artery supplies only a little 
less than one-third of the total blood supply of the liver. Moreover, the 
branches of the hepatic artery in the interlobular septa whose capillaries com- 
municate with the sinusoids average only 8 microns in diameter, compared 
to a diameter of 9 or 10 microns for the branch of the portal vein. Inasmuch 
as the portal blood is more anoxic than that of the hepatic artery, the blood 
is further reduced in oxygen by the time it reaches the central vein, and so 
one anoxic factor is superimposed upon another. 

An explanation is now in order for the development of new capillary 
vascular septa arising from the portal spaces, the increased capillarization 
from the terminal branches of the interlobular portal septa, and the remark- 
able shunts between the portal veins and the central and hepatic veins under 
the influence of portal hypertension. These are explainable by the laws of 
Thoma.” These are: “(1) The width of a vessel is dependent upon the 
rate of the blood flow. When the rate lessens the width diminishes. (2) 
The thickness of the wall depends on the blood pressure. (3) The new 
formation of capillaries depends on the difference of pressure between the 
interior of the capillary and the surrounding tissue spaces. If in a certain 
area the pressure of the fluid is higher than the intracapillary pressure, the 
formation of capillaries does not occur. If, on the other hand, the intra- 
capillary pressure is higher, new capillaries are engendered.” These laws 
have withstood rigid tests and are generally accepted by morphologists. 

The third law serves adequately to explain the formation of new capil- 
laries under the influence of the portal hypertension and, according to Mall,’* 
in his classic studies on the development of the liver, this is precisely what 
happens in the embryo. He says: “In the area vasculosa of the chick there 
is an extended capillary network in which no arteries or venous channels 
can be differentiated. A few channels however are selected by the blood 
stream in consequence of the general direction, which is given to it by the 
position of the end of the primitive aorta on the one side and the venous ostia 
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of the heart on the other. The channels contain the more rapidly flowing 
blood streams; they therefore dilate and become converted into arteries and 
veins. .. . The conversion of capillaries into arteries diminishes the resistance 
of the blood stream and leads to an increase in pressure in the capillaries. 
Then according to the third law of Thoma, new capillaries are formed at 
all places in the capillary area in which the pressure of the blood exceeds a 
certain limit. These capillaries again reduce the pressure by forming new 
connections between the arteries and the veins. The third law therefore 
implies that during the growth of the organ, new capillaries are being formed 
everywhere and that after complete growth, the blood pressure in all capillary 
areas of the same organ is fairly uniform.” (Italics mine. ) 

The one difference between Mall's description of the formation of capil- 
laries in the embryo and that observed in hepatic fibrosis of cardiac origin 
is that, instead of an artery, the portal vein, which in the liver is an afferent 
vessel, is subject to increased pressure. I have described * in Laennec’s 
cirrhosis the sprouting of new capillaries from the smaller portal spaces that 
penetrate through the lobule and enter the hepatic veins. The formation of 
new sinuses in the spleen in “congestive splenomegaly” is a further example 
of the same mechanism. There is no doubt that the development of these 
new blood capillaries and the capillary shunts represents a compensatory 
mechanism to help equalize the pressure between the portal veins and the 
hepatic veins. If such a compensation were not possible the portal blood 
would not flow into the hepatic veins at all. Obviously it is unfeasible to 
measure the portal pressure in cardiac subjects, but the probability is strong 
that the pressure will be of the order of that of the median cephalic vein in 
the arm. Under any circumstances, even in the most advanced states of 
cardiac fibrosis, the pressure in the portal vein must necessarily be higher 
than in the hepatic vein at its termination. 

How long portal hypertension in cardiac disease must be maintained 
before fibrosis begins it is at present impossible to determine. This might 
he gauged at some future time when a case of constrictive pericardium is 
observed throughout its entire cycle. The duration may also be determined 
by animal experiment. The only attempt to reproduce cardiac fibrosis 
experimentally was done by Zimmerman and Hillsman™ in dogs by com- 
pression of the vena cava. They produced an active proliferation of fibrous 
tissue which remained purely central even after 85 days of observation. 
Whether this period was not sufficiently long, or whether the peripheral 
venous pressure was not elevated in these animals cannot be determined. 

In our two cases of chronic obstruction of some of the hepatic veins, the 
fibrosis was entirely centrolobular and was limited to the areas of the liver 
which were obstructed. Nor would one expect to find a further progression, 
because on mechanistic grounds the venous pressure proximal to the entrance 
of the hepatic veins into the vena cava could not have been elevated. 

Clinical Aspects of Cardiac Cirrhosis: These are of only academic interest, 
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because there are more vital issues involved. Nevertheless, the presence of 
an advanced fibrosis may be suspected given the proper auspices: 


(1) If there is a constrictive pericardium of fairly long duration. 

(2) If there is a persistent and recurring ascites. In only one of our 
cases was ascites absent. In this case, the calcification of the pericardium 
was incomplete. The ascites no doubt may be ascribed to an increased 
permeability of the capillaries in the portal area. 

(3) If there is a prolonged maintenance of increased peripheral venous 
pressure in any cardiac disorder. 

(4) If the spleen is enlarged. An enlarged spleen in a cardiac patient 
usually implies the presence of “congestive splenomegaly.” This was absent 
) in only one case of our series, a case of tricuspid stenosis. 

(5) If there is a pronounced enlargement of the right auricle and ven 
tricle and dilatation of the pulmonary artery. These latter evidences were 
absent in only one case of constrictive pericardium. The reason is not clear. 


SUMMARY 


An attempt was made to trace the development of hepatic fibrosis of 
| | cardiac origin from the earliest to the latest phases. The earliest is that 


: conventionally described in the “nutmeg” liver, and the prominent lesions 
; : are the dilatation of the central sinusoids with trabecular narrowing. Later, 
; , centrolobular necrosis ensues. Thereafter, the morphologic changes are 
’ : entirely dependent upon whether a hypertension of the portal circulation is 
: maintained over a sufficiently long period. This occurs usually in con- 


strictive pericardium, and often in the terminal stages of tricuspid disease. 

The proof that portal hypertension is maintained was shown in the histo- 

logic demonstration of a “congestive splenomegaly” in every instance. 

Under such circumstances, various forms of fibrosis occur: first, capillary 
sclerosis around the central veins; second, organization of the centrolobular 
necrotic areas with the development of new central veins in these fibrotic 
areas, both by capillarization from the invading lymphocytes and by direct 
sprouts from the terminal branches of the portal vein in the interlobular 
septa; third, by sclerosis of the hepatic veins and the immediately adjacent 
parenchyma. The periportal fibrosis that has been described as occurring 
in “cardiac cirrhosis” is specious, and bears no resemblance to that observed 
in true Laennec’s cirrhosis. Cardiac fibrosis is not a replacement fibrosis 
hut is an active and proliferative process. Simultaneously, new capillary 
shunts or short circuits are developed. There are four kinds of such shunts: 
first, between the terminations of the portal vein in the interlobular septa 
and the central vein; second, by newly formed capillaries that bud from the 
terminal branches of the portal veins within the portal septa to the central 
veins; third, by budding from the preéxisting portal branches in the inter 
lobular septa to the newly formed central veins, and fourth, by direct capillary 
communication between the terminations of the portal veins in the inter 
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lobular septa and the hepatic veins. These shunts are viewed as compen- 
satory mechanisms to help equalize the pressures between the portal vein 
and the hepatic veins. Evidence has been submitted that the morphologic 
changes of cardiac fibrosis are the result of portal hypertension of central 
origin. The clinical implications of cardiac fibrosis have been briefly 
summarized. 
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DIVERTICULA OF THE GASTROINTESTINAL 
TRACT * 


By M. A. Gotp, M.D., and J. G. Sawyer, M.D., Butte, Montana 


Tue subject of diverticula and their attending complications is one which 
is usually without drama and therefore usually without great interest to the 
average physician. The great majority of cases are not diagnosed clinically 
but are discovered during surgical procedures or, what is more common, 
during an examination by the roentgenologist searching for some other con- 
dition. It has been stated that “the average practitioner still fails to rec- 
ognize it as one of the daily recurrent important diseases, or to include the 
search for its diagnosis among his routine examinations.” * 

It is our hope that this review will reawaken an interest in the subject, 
for the clinical diagnosis is usually not too difficult if the possibility of the 
occurrence of the condition is kept in mind. 

The cases in this report were seen in Butte by the authors. A total 
of 221 cases of diverticula of the gastrointestinal tract were seen in a four 

year period (1947-1950) during routine fluoroscopic examinations of the 


gastrointestinal tract by a roentgenologist (J. G. S.) and in clinical prac- 
tice by an internist (M. A. G.). Approximately 4,900 cases were fluoro- 
scoped. Of the 221 cases, 25 (11.3 per cent) were examined radiologically 
: with a clinical diagnosis of diverticulosis or diverticulitis or both. The 


overall incidence of those having roentgen studies for gastrointestinal com- 
plaints was 4.5 per cent. 
Our cases are divided anatomically as follows : 


Esophageal 
Stomach 
Small Bowel 
Duodenum 64 
Jejunum 1 
0 
1 


lleum 
Meckel’s Diverticulum 
Large Bowel 


Total 


ach division will be discussed separately. 


DIVERTICULA OF THE EsorpHAGUS 


Diverticula of the esophagus are classically divided into pulsion type, 
traction type and traction-pulsion type. They have been further classified 
into congenital or acquired groups, but the consensus seems to be that none 
are congenital, since they have never been reported in the newborn. King * 


*Read at Montana-Wyoming Regional Meeting of American College of Physicians, 
jutte, Montana, October 6, 1951. 
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says he has no knowledge of the occurrence of a case prior to the age of 
15 years. 

Diverticula may occur in any portion of the esophagus but are most 
common in the middle third, next most common in the lower third, and least 
common in the upper third. However, there is variation of opinion as to 
the incidence in these locations. 

Those diverticula occurring in the pharyngoesophageal region are prac- 
tically all of the pulsion type. Their site of origin is at the junction of 
the pharynx and esophagus, at a congenital point of weakness bounded above 
by the lower fibers of the inferior constrictor muscle of the pharynx and 
below by the cricopharyngeal muscle. As a result of incodrdination of 
those muscles in the act of swallowing whereby the cricopharyngeal muscle 
fails to relax, creating an obstruction below when the constrictors of the 
pharynx are contracted, pressure is directed posteriorly at the point of weak- 
ness, producing a bulge which, gradually advancing, thereby eventually 
becomes a diverticulum. The above is accepted by most authors as the 
etiology of this disease. There is, however, some difference of opinion as 
to whether the point of weakness mentioned above is congenital or acquired 
in origin. King * believes that there is no separate cricopharyngeal muscle. 
He is of the opinion that the muscle fibers involved are those of the inferior 
constrictor of the pharynx. These fibers develop an acquired weakness as 
a result of pressure between the ridge of the fifth cervical intervertebral 
joint and the lower border of the cricoid cartilage resting against this joint. 
Differences in stature and length of neck and variations in the anterior 
curvature of the cervical spine explain the lack of development of this con- 
dition in more individuals. 

Coburn * believes that eating habits have some part in the production of 
these diverticula. 

Poor mastication in an elderly individual with false teeth who is a rapid 
eater and who swallows large boluses of food may provide the pressure 
which produces outpouching at the site of a congenital defect if one is 
present. 

Most reports indicate that these diverticula originate from the posterior 
wall of the esophagus and, as they enlarge, extend downward and to the 
left. However, Shallow and Clerf,* in an analysis of 186 operated cases, 
found that all but two originated from the left lateral wall of the esophagus. 
Their esophagoscopist reported 60 per cent of these cases as arising directly 
posteriorly. They explain this discrepancy on the basis that the diverti- 
culum, when it enlarges and descends, produces a torsion of the esophagus, 
thereby making it appear to the esophagoscopist that it arose posteriorly. 
At operation, when the diverticulum is dissected free, correcting the torsion, 
it most often arises from the left side. No explanation is given for the 
greater frequency on the left side. 

The walls of these diverticula usually consist of mucosa, submucosa and 
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a few strands of muscle fibers. Their size may vary from 0.5 to 8 cm. in 
their longest diameter. 

Males are affected about three times as often as females, and the great 
majority of cases occur from the sixth decade on. Very few cases are seen 
under 40 years of age. Shallow and Clerf* in their series reported 82 
per cent occurring during and after the sixth decade. 

The classic symptoms of these diverticula are dysphagia and regurgita- 
tion of food and mucus. Other symptoms are gurgling, coughing, hoarse- 
ness, a sensation of strangulation, emaciation, dehydration and a feeling 
of fullness in the neck. The symptoms will of course vary with the size 


Fic. 1. This is an example of a moderately large pharyngoesophageal diverticulum in 
its most typical location on the left and extending downwards. The patient was a 62 year 
old woman who had had dysphagia and regurgitation of food for three years previously. 
She was subjected to operation and achieved a cure. 


of the diverticulum. Dysphagia will vary from a temporary occasional 
lodging of a piece of dry food in the throat to almost complete obstruction. 
In the more severe degrees of dysphagia the obstruction is due to traction 
on the wall by the large, heavy, filled sac, producing marked distortion of 
the lumen of the esophagus. 

Regurgitation of food and mucus may occur at varying times after 
eating. Not uncommonly, undigested pieces of food eaten one to three 
days previously are involuntarily discharged. Regurgitation occurs most 
commonly at night when the patient is lying down. Patients with large 
sacs may even be able to force out the contents by pressure on the neck. 
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Strange gurgling noises when swallowing are audible and embarrassing 
to many of these patients. Coughing and hoarseness are due to pressure 
on adjacent structures. Emaciation and dehydration occur when the sac 
reaches such size that it seriously interferes with swallowing. The dura- 
tion of symptoms averages four and one-half years before the diagnosis is 
made, according to Shallow and Clerf.* 

One of the commonest complications is inflammation, and in one series 
the esophagoscopist saw it in 77 per cent of cases.‘ Less common compli- 
cations are perforation and formation of fistula. 

The presence of this condition is strongly suggested by the’ symptoms. 
A few cases of small size are discovered incidentally. Roentgen examination 
and esophagoscopy are the positive means of diagnosis. The roentgen 
studies should be performed first, since in the case of a large diverticulum 
with distortion of the esophagus it is possible to produce a perforation of 
this sac if the esophagoscopist should blindly enter the structure and force 
his instrument through the wall, thus producing a mediastinitis. Fluoro- 
scopic and roentgenographic studies should be made in both upright and re- 
cumbent positions and in all directions in order to outline completely the 
diverticulum, to determine whether it fills or empties readily, and to de- 
termine the size of the neck. Sometimes the consistency of the barium sus- 
pension may have to be varied since, if the opening is too small, it may 
not admit passage of too thick a mixture. The amount of barium adminis- 
tered should also be gauged fluoroscopically, as it may regurgitate into the 
trachea if too much is given. These diverticula are usually rounded or 
pear-shaped, with smooth walls. Retained food particles may give an ir- 
regular outline to the sac. Most of these sacs will retain barium for a con- 
siderable time. 

Dilatation with bougies passed over a swallowed string is the only non- 
operative method of treatment. It is only a temporary measure and is of 
no value in early or far advanced cases with almost complete obstruction. 
The only definitive treatment is surgical removal externally, or inversion. 
External surgical removal may be done in one or two stages. The two- 
stage method was developed to prevent the complication of a mediastinitis. 
However, with the advent of antibiotics, more surgeons are turning to the 
one-stage method without fear of complicating infection. The inversion 
method is “especially applicable to cases in which the patient is considered 
a poor risk and for use by the general surgeon who may occasionally treat 
such a case. It completely eliminates the complications that may arise 
from an open esophagus.” * 

Traction diverticula are the commonest type in the esophagus. They 
occur most frequently in the middle third on the anterior or lateral walls 
(figure 2). Most of these diverticula are single, although rarely they may 
be multiple. They usually do not reach the size of pulsion diverticula and 
may be triangular or globular in outline. Most of them are 1 to 2 cm. in 
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their greatest diameter. The opening into the esophageal lumen is usually 
so large that they fill and empty readily. It is almost universally accepted 
that they originate by traction at a localized position on the esophageal wall 
by an adjacent inflammatory lesion. Since most of them occur in the mid- 
dle third, the inflammatory process usually arises in a lymph node in the 
region of the tracheal bifurcation or beginning of the main bronchus. By 
scarring and contraction, a pull is exerted on the adjacent, less resistant wall 
of the esophagus, thus creating the diverticulum. Often calcium may be 
seen deposited in the involved lymph node as a result of chronic inflam- 
mation 


Fic. 2. Here is demonstrated a typical traction-type diverticulum involving the middle 
portion of the esophagus. The patient was a 55 year old male who had no symptoms 
referable to the esophagus. It was discovered incidentally during a routine gastrointestinal 
study. 


The great majority of these diverticula are asymptomatic, but occasion- 
ally they cause dysphagia, a feeling of food sticking, or burning behind the 
sternum at the level of the diverticulum. A few cause mild regurgitation. 
It is surprising how patients with symptoms can point exactly toward the 
diverticulum as the location of their distress. It is difficult to explain why 
some of these may give rise to symptoms, and others of approximately the 
same size may not, even though they all fill and empty easily. 
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Uncommonly, traction diverticula may be complicated by perforation, 
ulceration and hemorrhage. 

These diverticula are also seen mostly in older individuals, usually after 
50 years of age. 

Diagnosis is made in the same manner as with the pulsion type. Ro- 
entgen examination must be done more carefully when a traction diverti- 
culum is suspected, because they are smaller, and the patient must be turned 
in all directions. Small diverticula may be obscured by the barium-filled 
esophagus if the patient is not rotated. Some may;fill and empty so rapidly 
that they may be overlooked. Many of those without symptoms are dis- 
covered incidentally in the course of a routine gastrointestinal series. 

In the lower esophagus they must be differentiated from an ulcer or a 
small hiatus hernia of the diaphragm containing stomach. 

Treatment for cases with severe symptoms is surgical, usually with 
good results, and there should be no hesitation as to surgical intervention 
in such cases in these days of modern thoracic surgery. Nonsymptomatic 
diverticula are best let alone. 

Traction-pulsion diverticula are merely a further stage of the above 
described traction type, where they are further dilated by intraesophageal 
pressure. This classification seems somewhat superfluous, since probably 
in case of all traction diverticula, both pressure and traction contribute to 
their increase in size. 

In conclusion, it may be stated that diverticula of the esophagus are 
especially interesting from the roentgen standpoint. They should always 
be looked for in any gastrointestinal study, since their demonstration even 
if the patient is asymptomatic, may aid in diagnosis of a possible perforation 
or hemorrhage. 

DIVERTICULA OF THE STOMACH 


A study of reports of gastric diverticula in the literature indicates that 
they are very rare. The reported incidence roentgenologically varies from 
.04 to 0.64 per cent. Palmer,® in a recent very complete review of gastric 
diverticula in the literature, compiled statistics of 31 reports and found 
an incidence of .043 per cent in 380,099 routine gastrointestinal studies. 
In 1,371,000 general hospital admissions the percentage was .0043. They 
were found in 0.3 per cent of gastroscopic examinations. All told, he 
found 412 cases reported in the literature up to May, 1951. In June, 1951, 
Van Wezel ° described another case. Bralow and Spellberg * reported 26 new 
cases of true diverticula in 1948 and indicated that this represented an in- 
cidence of 2.6 per cent in 350 gastroscopic examinations. It is difficult to 
account for this disparity in figures; however, this is the highest incidence 
we found reported, and perhaps their diagnostic acumen is sharper than 
most. 

Diverticula of the stomach are usually classified as true, or congenital, 
and acquired, or false. In the true type the diverticulum is a primary 
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disease. ‘The acquired type is secondary to some other extragastric or 
intragastric disease. It has not been proved that all true diverticula are 
necessarily congenital. Palmer ° found 10 cases reported from birth to 10 
years of age. True diverticula have walls made up of all the layers of the 
stomach. Seventy-five to 85 per cent of cases occur on the lesser curvature 
in its posterior aspect just below the junction of the esophagus and cardiac 
end of the stomach 


Fic. 3. Illustrated is a typical gastric diverticulum found during routine roentgen studies 
in a 25 year old woman. There were no symptoms referable to the stomach. 
y ymp 


Acquired diverticula usually occur in the pyloric end of the stomach. 
As stated above, they result from some other primary disease, either intra- 
gastric or extragastric, by either a pulsion or a traction effect, or both. 

The size of true diverticula varies from 1 to 6 cm. in diameter. 

With regard to the symptomatology, it may be stated that there is 
nothing characteristic. In reading the literature one gets the impression 
that the great majority of cases are asymptomatic. However, Palmer,’ in 
his review of 412 cases, found that 267 were discovered during a clinical 
study because of certain symptoms. In 148 of these cases he found the 
following rates of occurrence of these symptoms. Seventy-two patients 
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complained of epigastric or lower thoracic pain; 52 had complex dyspepsias ; 
and the remainder presented themselves with typical symptoms of ulcer, 
vomiting, hematemesis and acute abdominal pain due to rupture. In the 
light of these figures, one should certainly consider these true diverticula as 
a possible cause of symptoms more often than has been done in the past. 

Most diverticula are discovered roentgenologically. The stomach should 
always be examined in upright and supine positions, and the patient turned 
in all directions. There is usually no great difficulty in the roentgenologic 
differentiation of this condition. The majority of these lesions have a 
smooth, usually circular outline, with a narrow neck. They usually fill 
readily and, as stated previously, are found characteristically along the lesser 
curvature of the stomach on its posterior aspect just below the esophageal 
orifice into the stomach. They often will retain barium for from six to 24 
hours, and in the upright position they may have a fluid level capped with 
air. The diverticulum may sometimes be outlined by air in the unfilled 
stomach. Mucosal folds are occasionally observed in the neck of the sac. 

They are also diagnosed by gastroscopy, but the great majority are 
discovered by roentgen studies. 

Uncommonly, gastric diverticula are complicated by inflammation. This 
may be suggested if there is tenderness over the diverticulum when palpable 
and if symptoms suggest it, or if there is irregularity in outline of the diver- 
ticulum. 

Definitive treatment for a gastric diverticulum is surgical removal. If 


it is believed that the diverticulum is the cause of the patient’s symptoms, 
it should be removed without hesitation. Medical treatment, including 
postural drainage, will often relieve symptoms, but it is not curative. Asymp- 
tomatic lesions are best let alone. 


DIVERTICULA OF THE DUODENUM 


Diverticula of the duodenum are, next to those of the large bowel, the 
most common in the gastrointestinal tract. The incidence in reported 
series varies greatly. Greenler and Curtis * averaged the figures in five re- 
ports and found 81 cases in 1,825 autopsies, giving a percentage of 4.4. 
They state that the incidence is much less by roentgenologic studies, inas- 
much as only 1.4 per cent of the gastrointestinal examinations resulted in 
this diagnosis when seven reported series were averaged. 

Most of the diverticula of the duodenum are discovered after the fourth 
decade, and there is no definite predilection for either sex. 

They occur in any portion of the duodenum but are most common in the 
descending second portion on its concave side around the ampulla of Vater. 
About three-fourths occur in this area. The next most common site is the 
third portion of the duodenum, and then follow the first part and lastly the 
fourth part, or ascending duodenum (figure 4). They vary in size from 
5 mm. to 6 cm. 
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Duodenal diverticula are commonly classified into the true and acquired, 
or pseudodiverticula. Many believe that true diverticula occur at points 
of weakness in the wall of the duodenum where blood vessels pass through 
the muscularis. Increased intraluminal pressure contributes to their pro- 
duction. Most of these diverticula occur on the side of blood supply to the 
duodenum, which is considered strong evidence in favor of this theory. 
Some consider them merely as anomalous outpouchings at a site in the in- 
testines where outpouchings normally occur, such as in the formation of the 
biliary tract, liver and pancreas. 


Fic. 4. Here are shown three diverticula in the fourth portion of the duodenum found 
in a woman 40 years old. This was a routine study and no symptoms could be definitely 
ascribed to these diverticula. 


Diverticula of the acquired type are often called pseudodiverticula and 
are usually secondary to ulcers, surrounding inflammatory processes or ad- 
hesions. Most of those in the first portion of the duodenum are of this 
type and are usually secondary to peptic ulcers. 

True diverticula may contain all the coats of the intestine in their wall, 
but if they become large the muscularis may become thinned and disappear. 
They are quite commonly single, but it is not uncommon to find multiple 
sacs—up to five or more. 
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It is generally agreed that the greater number of true diverticula are 
symptomless. Mahorner ° believes that probably 98 per cent are asympto- 
matic. It is often difficult to decide whether duodenal diverticula are a 
cause of the symptoms in the abdomen with which the patient presents 
himself. 

Mahorner ® lists symptoms in the following order of occurrence: “Pain, 
nausea, vomiting, weight loss, diarrhea, jaundice, pancreatitis with its pain 
and other symptoms, and those of peritonitis due to perforation.” There 
is no syndrome typical for symptomatic true diverticula. In a patient pre- 
senting himself with abdcgninal complaints, if nothing else can be found to 
account for them, one might have to decide that the diverticulum could be 
the cause. Since over 90 per cent of cases are considered as being clinically 
insignificant, and since the only cure is difficult—operation with some at- 
tending mortality—one must certainly be very careful before deciding that 
the diverticula, which are the only abnormality found on gastrointestinal 
examination, are the cause of the symptoms. 

It is believed that symptoms are usually caused by complications such 
as inflammation, ulceration, hemorrhage and pressure on adjacent organs 
or ducts. Occasionally one is able to determine the presence of complica- 
tions roentgenologically and thus to ascribe the symptoms definitely to the 
diverticula."’ 

The diagnosis of duodenal diverticula is usually made roentgenologically. 
The examination, as always, should be done with the patient upright and 
supine and rotated. In this manner the diverticulum can be accurately 
localized. Attempts should be made to palpate it to determine how easily 
it fills and empties and whether tenderness is present. A diverticulum usu- 
ally has a rounded, smooth, sac-like outline with a narrow neck connecting 
it to the duodenum. In the upright position it may present a fluid level 
with air above it. Occasionally it may be outlined by air without the pres- 
ence of barium. It may retain barium for some time. Occasionally a di- 
verticulum may not fill for some time. Rarely, an ulcer niche can be seen 
in the wall of the diverticulum. Irregularity in outline of a diverticulum, 
along with point tenderness over it, suggests the presence of diverticulitis. 
This may also cause spastic deformity of the portion of the duodenum to 
which the diverticulum is attached. 

The only curative treatment is surgical removal in those cases thought 
to be causing symptoms. Cattel of the Lahey Clinic, in discussing Ma- 
horner’s * paper, stated that in that institution, in the 10 years from 1940 
to 1949, 26 cases of duodenal diverticula were operated on, which represented 
3 per cent of their cases of diverticula discovered by roentgen examination. 
His indications for surgery were persisting pain, persisting digestive symp- 
toms and gastrointestinal hemorrhage. Most surgeons will probably agree 
with these indications if no other cause of symptoms can be found.’* If a 
trial of medical treatment is desired, one may attempt a peptic ulcer régime. 
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DIVERTICULA OF THE SMALL INTESTINE 


Diverticula of the small bowel, excluding those of the duodenum and 
Meckel’s diverticula, are very uncommon. They are the least common of 
these structures anywhere in the gastrointestinal tract. 

The incidence of diverticula of the small intestine found by autopsy varies 
greatly in reports and is given as from .02 to 1.3 per cent. The roentgen 
incidence in roentgenologic examinations has been reported as being any- 
where from .0004 to 3 per cent. Most authors do agree, however, that their 
occurrence is very low. Williams and Walker * claim to have found 300 
cases reported in the literature up to the time they added two more cases 
to this number in 1946. They occur about evenly between the two sexes. 
Most cases are found after the age of 40 years, and the greatest number 
are seen in the seventies. 

The classification of diverticula of the small bowel is most commonly 
given as true, or congenital, and false, or acquired. Meckel’s diverticulum 
is in the congenital group; and the remainder are in the acquired group. 
Meckel’s diverticulum has a definite known congenital origin from the 
vitelline duct. The remainder of diverticula of the small bowel do not have 
a definitely proved origin. Consequently, King ** believes that the above 
classification is meaningless, and he thinks it more logical to classify diver- 
ticula into antenatal and postnatal types. 

Diverticula of the small bowel are most common in the upper jejunum 
(figure 5) and least common in the ileum. They may be single or multiple. 
The majority of reports indicate that they usually are multiple. They are 
usually rounded and vary in size from a few millimeters to several centi- 
meters. Most of these diverticula are found along or adjacent to the me- 
senteric border of the bowel. They may project into the mesentery, sepa- 
rating its layers, or may protrude to the side of the mesentery. 

The location of these diverticula furnishes the basis for the theory that 
they result from a pulsion effect at the site of weakness where the mesen- 
teric vessels penetrate the wall of the small bowel. This produces a hernia- 
tion of the mucous membrane through the muscularis. Fraser ** experi- 
mentally produced outpouchings of the jejunum in postmortem specimens 
by introducing bismuth solutions and oxygen under pressure into the bowel 
and demonstrated these outpouchings along the mesentery at the site of 
penetration of an artery. He believed this confirmed the above theory, 
which is accepted by most authors. However, King ** does not agree with 
this theory. He finds that many of the smaller diverticula have muscle 
fibers in their wall, and if they all represented herniations of the mucosa 
through the muscularis, none should have muscle structures in their walls. 
He believes that they, as well as diverticula in other locations, are the result 
of a general tissue weakness, and the presence of the blood vessels with each 
diverticulum represents only an incidental phenomenon and has no relation- 
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ship to their production. The weakness represents a degeneration of the 
muscular tissues. 

The walls of diverticula vary a great deal. Many authors agree that 
the smaller ones have all coats of the intestines in their walls, while larger 
ones may have only mucosa and submucosa in their walls. 

There is nothing characteristic about the symptoms of diverticula of the 
small bowel. The great majority are discovered incidentally during ro- 
entgenologic examination for some other condition. Jejunal diverticula 
may be unaccompanied by clinical symptoms."* Probably most cases do not 


Fic. 5. The arrows point to two small diverticula involving the upper jejunum. The 
patient was a 45 year old woman with no symptoms referable to the diverticula. 


produce symptoms, but those that do are complicated ones. When diver- 
ticula are found with other conditions, such as peptic ulcer, biliary disease 
or other lesions, it is difficult to determine whether they are symptomatic. 
Ritvo and Votta *’ state that diverticula may cause mild, chronic abdominal 
pain, soreness, gaseous distress, or severe epigastric distress with nausea and 
vomiting. They indicate that the symptoms are intermittent, with no re- 
lationship to meals, bowel movements or exertion. Abdominal cramps 
may occur. It is believed that such symptoms are due to inflammatory 
changes in the diverticula or around them. The sacs may become full of 
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intestinal contents and distended and not empty readily. Intestinal con- 
cretions may occur in them. Occasionally these structures perforate, giving 
rise to acute symptoms of a ruptured, hollow viscus. They may become 
ulcerated and produce hemorrhage, a not uncommon complication. Trac- 
tion on the bowel or pressure by large diverticula may produce intestinal 
obstruction, chronic or intermittent in type.”* 

Roentgenologic examination is essential for diagnosis, although many di- 
verticula are probably overlooked.” A plain scout film of the abdomen may 
reveal diverticula if they are filled with gas. The great majority must be 
studied by orally administered barium or intestinal intubation. If diverticula 
are found, the patient should be studied fluoroscopically to elicit point tender- 
ness or disturbance in intestinal function. Studies should be made at fre- 
quent intervals following the barium meal, since many of these diverticula 
may empty rapidly and be missed if only a routine follow-up film is made 
at five to six hours. Roentgen examination is contraindicated in the pres- 
ence of acute inflammation. 

Just as with duodenal diverticula, one must be reasonably certain that 
jejunal or ileal diverticula, if found, are a cause of the symptoms. The 
only curative treatment is surgical, and there should be no hesitation to 
resort to operation if one can rule out all other causes of the patient's symp- 
toms. Medical treatment, in the form of a low residue diet, medication and 
postural drainage, has been used, but this does not remove the diverticula 
and will not necessarily prevent complications which may require emergency 
abdominal surgery. 


MECKEL’s DIVERTICULUM 


Meckel's diverticulum is a congenital anomaly which results from the 
failure of the omphalomesenteric duct to close. This omphalomesenteric 
duct, which connects the yolk sac with the primitive intestine, begins to be 
obliterated in from the third to the fifth week of fetal life, and this is usually 
complete by the seventh week. Various degrees of failure of obliteration 
lead to several grades of maldevelopment.” If the entire duct remains 
open, this results in a fecal fistula opening at the umbilicus. Failure of the 
distal end to close will result in an intestinal fistula opening at the umbilicus. 
Closure of the ends and persistence of the midsection will result in a reten- 
tion cyst. Failure of the proximal end to close forms an outpouching of the 
intestinal tract, usually at the terminal portion of the ileum, producing 
Meckel’s diverticulum. Occasionally there is persistence of a fibrous stalk 
or cord connecting the tip of the diverticulum with the inner aspect of the 
anterior abdominal wall near the umbilicus. 

Meckel’s diverticula are found in the terminal ileum 15 to 100 cm. from 
the ileocecal valve and usually projecting from the free border of the ileum. 
Their shape is variable, as is their size, which may vary from that of a 
small vestigial nubbin, 2.5 mm., to one as large as that reported by Moll ® 
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which measured 33.5 inches (850 cm.). A mesentery like that of an ap- 
pendix may be present. 

It is quite common, occurring in approximately 2 per cent of all per- 
sons,** and more frequently in males than in females. 

Meckel’s diverticulum contains all the coats of the bowel. One of the 
most interesting features is the presence of heterotopic tissue, which may 
occur in 25 per cent of all diverticula.** Of the cases producing symptoms, 
this incidence may rise to 60 or 75 per cent.** The most common type of 
heterotopic tissue is gastric mucosa, and this is followed in incidence by 
duodenal and pancreatic tissue, although biliary, ileal, jejunal and colonic 
mucosa may also be found.** The gastric mucosa is capable of secreting 
hydrochloric acid and pepsin, which may produce erosions and ulceration, 
bleeding and perforation.” 

Greenblatt et al.*’ have classified the pathologic conditions which occur 


in Meckel’s diverticulum as follows: 


1. Peptic ulcer type 
a. Gastric mucosa without ulceration 
b. Gastric mucosa with ulceration 
c. Ulceration with hemorrhage 
d. Ulceration without hemorrhage 
. Obstruction type 
a. Intussusception 
b. Volvulus 
c. Congenital bands and adhesions 
d. Contents of hernia 
3. Diverticular type 
a. Simple acute inflammation 
b. Perforated and gangrenous 
c. Chronic inflammation 
4. Umbilical type 
a. Fecal fistula 
b. Umbilical adenoma 
c. Prolapsed intestine through fistula 
5. Tumor type 
a. Benign 
1. Carcinoid 
2. Enterocystoma 
3. Adenoma 
4. Mesodermal tumor 
b. Malignant 
1. Carcinoma 
2. Sarcoma 
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Heterotopic 
Pancreatic 
Gastric 
Biliary 
Colonic 
Jejunal 
6. Duodenal 
6. Incidental type 
a. Normal picture of ileum 
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The symptoms of Meckel’s diverticulum are not typical or characteristic 
but are dependent upon the developmental deformities present. The most 
common are a result of obstruction, inflammation, or ulceration. 

Obstruction due to a Meckel’s diverticulum gives the same clinical 
picture as that due to obstruction or intussusception from other causes. 
The exciting factor of intussusception caused by a Meckel’s diverticulum is 
usually a nodule of pancreatic tissue situated near the fundus of the diverti- 
culum.** The symptoms of inflammation of a Meckel’s diverticulum usually 
resemble attacks of appendicitis. 

When ulceration occurs it is usually due to the presence of heterotopic 
tissue, and it produces a clinical picture similar to gastroduodenal ulcera- 
tion, with its attending complications. The ulceration is usually at the 


marginal ulcer which develops after gastroenterostomy.” Intestinal hemor- 
rhage, which may be massive, may be a very significant finding. 

The demonstration of a Meckel’s diverticulum roentgenologically is a 
rarity.” The reason for this is that they are probably obscured by the 
overlying small bowel. Bockus *° recommends very frequent films, exposed 
with the patient in all the positions necessary to demonstrate a diverticulum. 
Calculi may be demonstrated in the diverticulum, although this is very 

rare.” 

The correct preoperative diagnosis is rarely made, since all the symp- 
toms may occur as a result of other intraabdominal disease. However, the 
condition should always be suspected in the presence of melena of undeter- 
mined origin, particularly in children. 

The treatment is surgical and is directed toward relieving the symptoms 
produced by the diverticulum, and it should include excision of the di- 
verticulum. All cases found incidentally during other surgical procedures 
should be removed, if the patient's condition permits, because of the pos- 
sibility of complications. 


: base, at the junction of the intestinal mucosa, and has been compared to the 


DIVERTICULA OF THE COLON 


There is no unanimity of opinion as to the causative factor or factors 


that produce diverticula of the colon." Some of the theories of etiology 
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discussed by Williams and Williams ** include congenital malformation, 
constipation with increase of gaseous pressure, degenerative changes due 
to old age, inherent weakness of the colon wall, excessive obesity or some- 
times emaciation, and disturbance of the sympathetic nervous system con- 
trolling the part. 

Bacon and Sherman * feel that the most tenable theory is that divertic- 
ula are due to herniation of intestinal mucosa near points of entry and exit 
of blood vessels. Fansler’s ** opinion is that diverticula develop in the 


Fic. 6. Illustrated are multiple diverticula involving the entire colon, with evidence 
of diverticulitis in the lower descending and sigmoid colon. The patient, a female aged 65 
years, gave a history of recurring pains in the lett lower abdomen, constipation and occasional 
hemorrhage of red blood. 


haustra of the colon, the wall of which has only one layer of circular muscle. 
In these haustra the susceptibility of the muscular wall to stretching and 
thinning is increased, especially where the intestinal tension is greatest. 
This stretching and thinning in elderly individuals may result in herniation 
and diverticula. 

The development of diverticula is usually explained on the basis of a 
muscular deficiency occurring usually during the years of degenerative 
changes in the body.** It is generally agreed that diverticulitis results from 
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improper emptying of the diverticulum. The increased incidence of di- 
verticulitis of the sigmoid has been explained by Smithwick ** on the basis 
of the narrow lumen, stasis and solid fecal material in this portion of the 
large bowel. The factors of the propulsive mechanism of this segment and 
its tendency to spasm have been added by Mayo and Blunt.” 

Diverticulosis is found in approximately 5 per cent of individuals having 
symptoms referable to the large bowel." An incidence of 8.5 per cent in 
patients requiring roentgenologic examination of the colon has been reported 
by Pemberton ** et al. Approximately 80 per cent of diverticula are lo- 
cated in the sigmoid. The rectum is rarely involved, and the incidence 
decreases steadily between the sigmoid and cecum. Mayo’s * figures are 
even higher for diverticulitis. In a report of 202 cases of diverticulitis of 
the colon, 198 (98 per cent) were found in the sigmoid, one (0.5 per cent) 
each in the descending and transverse colon, and two (1 per cent) in the 
cecum. 

Diverticulitis occurs at some time in approximately 20 per cent of cases 
of diverticulosis. Rankin and Brown“ reported the incidence to be 17 
per cent. Ochsner and Bargen * observed an incidence of 27 per cent and 
Willard and Bockus ** one of 22 per cent. 

Bearse “ believes that diverticulosis occurs more frequently in younger 
persons than is commonly accepted. Most observers consider them to be 
come manifest after the age of 40. There seems to be an equal distribu- 
tion of diverticulosis between males and females. 

It is usually believed that diverticulosis is symptomless. Maingot,*’ 
however, feels that diverticulosis produces symptoms which are mild, 
amounting to little more than a disordered action of the bowel, such as 
intermittent flatulence, slight abdominal distention and occasional uneasiness 
or mild spasm along the course of the colon, and more particularly in the 
left iliac fossa. But genuine pain and the symptoms usually associated with 
inflammation of a hollow abdominal viscus are conspicuously absent, and 
signs apart from the radiological findings are lacking. 

Lynch * also believes that all people with diverticulosis have symptoms, 
but the symptoms are overlooked and are considered due to dietary indis- 
cretions and the like. He feels that there is always dull aching pain ac- 
companied by occasional attacks of diarrhea, alternating with constipation 
and gaseous distention. This opinion is contrary to that of the majority 
of observers, who feel that some degree of inflammation must be present 
to produce these symptoms, and that the condition is then one of divertic- 
ulitis 

The classic picture of diverticulitis includes pain in the left lower quad- 
rant, low grade fever, slight leukocytosis, some nausea and irregular bowel 
habits, but not all of these symptoms need be present.” Two symptoms 
which should receive more consideration are pain in the back and melena. 
LeRoyer and White ® have found that the complaint of pain in the lower 
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back occurred in 20.5 per cent of their cases. 
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Another symptom, which they 
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felt may often be the presenting complaint, is the passage of blood by rec- 


tum, either as free blood or as flecks on the fecal material. 


found this complaint in 32 per cent of his patients. 


Morton *? 


Diverticulitis may be found in a variety of forms. The following out- 
line, from Bockus,** gives one an idea as to the multiple conditions which 


may arise: 


1. Acute Diverticulitis 
A. Simple 
B. Complicated 
1. Rupture of inflamed diverticulum 
a. Into free peritoneal cavity 
b. Formes frustes with plastering 
2. Peridiverticulitis 
a. Simple 
b. Enterospasm 
1. Without obstruction 
2. With acute obstruction 
a. Partial 
b. Total 
3. With chronic obstruction 
3. Peritonitis 
a. Local 
1. Nonsuppurative 
2. With abscess 
a. Perforation 
1. General peritonitis 
2. Fistulas, single or multiple 
a, Enterointestinal 
b. Enterovesical 
c. Enterocutaneous 
b. General 
4. Resulting from lodgment of foreign body 
5. Metastatic suppuration 
a. Septicemia 


b. Suppurative pylephlebitis or portal pyemia 


c. As a focus of infection 
II. Recurrent Diverticulitis 
III. Chronic Diverticulitis 
A. Simple 
B. Complicated 
1. Peridiverticulitis 
a. Enterospasm 
b. Hyperplasia with obstruction 
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2. Mesenteritis 
3. Peritonitis 
a. Acute 
b. Recurrent 
c. Chronic 
1. Adhesions 
a. With or without angulation and obstruction 


Simple acute diverticulitis may occur in any portion of the colon but, 
due to the predominance of diverticula in the sigmoid colon, occurs most 
commonly in that area. It is frequently called “left sided appendicitis,” be- 
cause the signs and symptoms may resemble acute appendicitis. It varies 
considerably in intensity, some cases being mild while others may have 
marked local and constitutional signs and symptoms. They may have nausea 
and vomiting, localized pain in the left lower quadrant, constipation, elevated 
pulse rate, elevated temperature, leukocytosis, and tenderness and rigidity 
in the left iliac fossa. The symptoms may persist for a few days, followed 
by resolution, or the process may continue and one or more of the complica- 
tions may follow. 

Perforation of the inflamed diverticulum may occur but is relatively 
rare. Hayden“ reported three instances in 140 surgically treated cases. 
The signs and symptoms include shock, generalized abdominal pain, a rigid, 
silent abdomen, and a rising leukocyte count. More commonly the per- 
foration is of the formes frustes type, the small perforation is rapidly sealed 
off by omentum and intestines, and the signs and symptoms are less severe. 

In cases of acute diverticulitis, there is usually an associated peridiver- 
ticulitis with enterospasm, colicky pains, disturbed bowel function with 
flatulence, constipation or diarrhea. As the process progresses, partial or 
total intestinal obstruction may occur. 

Local peritonitis commonly appears with acute diverticulitis. The 
amount of reaction will depend upon whether there is a purulent response 
with abscess formation. The abscess may rupture into a hollow viscus, 
or into the general peritoneal cavity, or it may burrow to the skin surface. 

Recurrent diverticulitis almost always indicates the presence of some 
complication. 

“The phase of diverticulitis of the greatest clinical importance is the quiet, 
slow, inflammatory thickening of the intestinal wall, which ends by causing 
intestinal obstruction and so gives an almost perfect imitation of cancer.” “* 
Boyden ** has reported three cases in which the diagnosis of carcinoma could 
not be ruled out prior to pathologic examination. Roentgen evidence of 
carcinoma was found in two cases. At operation, the lesions appeared 
grossly malignant, but carcinoma was not found by the pathologist. 

The obstruction in chronic diverticulitis is of slow onset, rarely becomes 
absolute and is usually due to stenosing peridiverticulitis. The affected 
segment becomes hard and contracted into a rigid tube, and as a result of 
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edema of the mucous membrane a block may occur; in other cases, a mass 
may form. 

In summary, the symptoms become consistent with the complications 
that develop. A sudden, acute pain in the abdomen suggests acute perfora- 
tion with peritonitis; a mass in the left lower quadrant indicates an in- 
durated, thickened sigmoid or a localized abscess; obstipation may mean 
inflammatory and fibrotic closure of the sigmoid; sudden disappearance of a 
mass, relief of pain and the appearance of pus from the urethra or rectum 
suggest perforation of an abscess with formation of a fistula. The symptoms 
and signs vary in direct proportion to the severity and extent of the inflam- 
matory process.” 

In most cases, radiographic study is all that is necessary for the diagnosis 
of diverticulitis.°* The radiologic appearance of diverticulitis has been con- 
cisely described by Maingot.*’ The earliest suggestive finding of diverticula 
of the colon is an irregularity of haustra in a spastic type of bowel. The 
earliest positive finding is pinhead elevation on the surface of the bowel. 
The next stage is the “saw-edge” appearance. At a still later stage, a series 
of pear- or flask-shaped protrusions is seen, while the stage may be called 
advanced when the diverticula look like little spheres attached to the bowel 
by slender stalks. Henderson * describes the five stages observed on roent- 
genologic examinations as ripple border, pallisading, pulsion diverticula, re- 
tractable ballooning, and permanent diverticula. 

The diagnosis is based on the history, physical examination, proctoscopy, 
and a barium enema study, the last being the most valuable and accurate 
procedure. All believe that roentgenologic examination of the colon is the 
greatest single aid in the diagnosis of diverticulosis and diverticulitis. 

Usually the diagnosis of diverticulitis presents no problem if it is thought 
of, but there are certain times when it is difficult to make. The conditions 
most often confused with diverticulitis are appendicitis, carcinoma of the 
sigmoid colon, and masses involving the structures of the genitourinary tract. 
Acute diverticulitis in a cecal diverticulum or in a loop of redundant sigmoid 
colon which lies to the right of the umbilicus may cause this condition to be 
confused with appendicitis. 

When carcinoma of the colon becomes a differential problem in diver- 
ticulitis, the clinical diagnosis may be impossible even under direct observa- 
tion at operation. The final diagnosis in this type of case usually is made 
by the pathologist. It is believed that the two conditions may exist coin- 
cidentally and that carcinoma of the sigmoid rarely, if ever, develops from 
a preexisting diverticulosis. 

Occasionally the primary complaints of the patient may be dysuria, 
frequency and burning on urination. These symptoms may be accounted 
for by pressure on the urinary bladder by an inflammatory mass, which may 
in turn be attributed to neoplasm. 

The prognosis in uncomplicated cases of diverticulosis is excellent. 
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Kocour “* found six patients whose death was due to some complication of 
diverticulitis among 127 cases of colonic diverticula, an incidence of 4 per 
cent. In Maingot’s ** experience, about 10 per cent of cases of diverticulitis 
will develop complications of such a serious nature as to require operation. 

The prognosis depends principally upon the stage of the disease, the 
complications and the type of treatment. 

The management of the patient with diverticular disease varies with 
the type of involvement. Basically, the treatment is medical, with surgery 
reserved for cases with complications. Diverticulosis requires no active 
treatment as such. The treatment is based on the prevention of compli- 
cations. A bland, nonirritating diet with low residue, free of fruits con- 
taining seeds and rough, stringy vegetables, is given. Correction of any 
associated disturbance of bowel habits is undertaken. Cases of mild diver- 
ticulitis, uncomplicated, should be given bed-rest, mineral oil at bedtime, 
antispasmodics, heat locally to the abdomen, and no solid foods until the 
stage of convalescence is reached 

Jones states that he knows of no abdominal ailment which calls for 
more individualization or taxes our surgical ingenuity more than diverticu- 
litis and its complications. 

Maingot ** believes that recurrent exacerbation of inflammation, the 
onset of bladder symptoms, or the symptoms of low grade obstruction of 
the large bowel are not genuine indications for operative interference. He 
feels that these are to be regarded as urgent pleas for more intensive and 
perhaps more efficient methods of medical management 

The indications for operation are the complications of diverticulitis, 
namely: perforation, abscess formation, obstruction and fistula formation. 
The method of treatment of each of these complications will be left to the 
judgment of the attending surgeon, and from the voluminous literature, his 
task is not an easy one! As a matter of record, the simplest procedure 


possible is accompanied by the lowest mortality 
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THE PROVOCATIVE SEROLOGICAL REACTION IN 
LATE SYPHILIS: ITS RELATION TO TECH- 
NICAL FACTORS * 


By Ricuarp W. Maxwe tt, M.D., and Vircit Scorr, M.D., 
St. Louis, Missouri 


Wir the sitplification of treatment as the result of the demonstrated 
efficacy of penicillin, the major problem in clinical syphilis at the present time 
is the differentiation of positive serologic tests due to syphilis from those 
due to biologic false-positive reactions. The occurrence of “acute” or short- 
lived false-positive reactions following certain diseases and conditions such 
as malaria, infectious mononucleosis, viral pneumonia, smallpox vaccination 
and many others is well known. Ordinarily, false-positive reactions due to 
these causes revert spontaneously to negative in periods of days, weeks or, at 
most, a few months. In addition, it has long been suspected that “chronic” 
persistent false-positive reactions may occur, but the inciting agents and the 
conditions under which these reactions take place’ are less well defined. 
Under these circumstances, the significance of repeatedly positive serologic 
tests for syphilis in patients without historical, clinical or epidemiologic 
evidence of syphilitic infection, and in the absence of the recognized occur- 
rence of diseases and conditions known to cause or suspected of causing false 
positive reactions, is frequently obscure. 

In consequence, efforts have been made to differentiate positive tests due 
to syphilis from those due to false-positive reactions by serologic methods. 
Included among these attempts have been the Kahn “verification” test,’ 
based in part on the temperature and salt concentrations under which the 
sera react; the Rein special technic,? which utilized the observation that the 
addition of unheated serum inhibited the flocculation of syphilitic but not 
of false-positive sera, and complement-fixation tests, using cultured (non- 
pathogenic) spirochetes.* It has been shown that, unfortunately, the results 
of these tests tend to reflect the height of the quantitative titer rather than 
serving to provide information of value in differentiating syphilitic infection 
from false-positive reaction.* The isolation of cardiolipin * and its employ- 
ment as antigen in serologic tests for syphilis initially offered promise of 
being of differential value, but the results have not been encouraging. Two 
recent and as yet experimental technics do offer hope in this differentiation. 
The euglobulin-inhibition test developed by Neurath and his co-workers ° 
has shown a high index of reliability except in patients with primary syphilis. 
Perhaps even more specific on the basis of preliminary reports is the trep- 

* Received for publication July 9, 1951. 


From the Departments of Internal Medicine and Preventive Medicine, Washington 
University, and the Syphilis Clinic of the Washington University Clinics 


979 


980 RICHARD W. MAXWELL AND VIRGIL SCOTT 


onemal immobilization test of Nelson and Mayer.* With this technic, 
the presence has been demonstrated of an antibody distinct from reagin which 
renders virulent 7. pallidum nonmotile. Thus far, both of these newer tests 
are in the experimental stage and neither is available for clinical application. 

Another procedure which has been advocated from time to time is the 
provocative serologic reaction. Since the original description of the phe- 
nomenon, reported independently by Milian and by Gennerich * in 1910, the 
validity of this procedure has remained controversial. The essential feature 
of this concept is that the injection of an antitreponemal agent into patients 
with late syphilis will result in a measurable increase in circulating syphilitic 
reagin. ‘This procedure has been recommended, therefore, as an aid in the 
diagnosis of syphilis when serologic tests have been negative, doubtful, con- 
flicting, fluctuating or otherwise inconclusive. 

Although Krefting * and Pollitzer and Spiegel * early were doubtful as to 
the value of the procedure, others, including Stokes and O'Leary "® and 
Lyons,'' considered it worth while. Eagle ** in 1937 stated that the provoc- 
ative phenomenon could be demonstrated in more than one-third of previ- 
ously untreated patients, but subsequently,’* citing unpublished studies, he 
expressed doubt as to the existence of the provocative reaction. 

Meanwhile, in 1935, Barnett, Jones, and Kulchar,"* utilizing a technic 
especially designed to detect small amounts of circulating reagin, demon- 
strated the presence of minute quantities in normal nonsyphilitic persons, 
and subsequently (1938) these authors reported *° that the reagin content 
in both normal and syphilitic patients increased after an injection of neo- 
arsphenamine. It was their opinion, therefore, that provocative testing 
was unreliable, since the phenomenon could be demonstrated in nonsyphilitic 
as well as in syphilitic patients. 

It has been recognized for many years that the reagin content of the 
serum of patients with treated late (and therefore presumably inactive ) 
syphilis may show considerable variation from day to day when measured 
quantitatively. In 1940, Mohr and Smith * presented evidence that this 
apparent daily variation in reagin titer was due not to variations in amount 
of circulating reagin but instead to daily fluctuations in laboratory sensitivity 
of the tests. In this study, specimens of serum were collected at intervals 
of from one to three weeks over a period of several months. Quantitative 
titers performed on the day of bleeding were compared with those performed 
on the same sera preserved by freezing, and later were tested simultaneously. 

\lthough there was rather wide variation in the titers performed as the sera 
were obtained from day to day, when these sera were frozen and subsequently 
tested at the same time the titers remained essentially constant. 

In spite of the divergent viewpoints expressed above, standard textbooks 
of syphilology continue to describe the provocative serologic reaction and 
to discuss indications for its use. For example, Stokes, Beerman, and 
Ingraham (1944),'' although not indicating unqualified approval of the 


y 
3 4 
4 
‘ 

| 

| 

— = = 


PROVOCATIVE SEROLOGIC REACTION IN LATE SYPHILIS 981 


provocative procedure because of expense, fear of therapeutic shock, fluctua- 
tion of serologic tests, etc., nonetheless state: “. . . There is sufficient ac- 
cumulated evidence from Gennerich in 1910 to current experience to indi- 
cate that a rise in reagin titer both in the blood and spinal fluid does follow 
the use of antisyphilitic treatment in syphilitic persons, and that this may 
have some confirmative value in the more complex groups of procedures 
required for diagnosis in doubtful cases.” 

Kampmeier (1944) '* concludes a discussion of the provocative test with 
the opinion that “. . . only rarely can the results be expected to be so clear-cut 
as to warrant an unquestionable serologic diagnosis of syphilis.” 

Kolmer (1949) '* continues to endorse the use of the provocative reac- 
tion, although warning that the results may be negative more often than 
positive. He states: “... (The) provocative reaction is sometimes of value 
in the diagnosis of a previously untreated patient and especially when nega- 
tive serum reactions are observed in the presence of a lesion thought to be 
syphilitic, or if weakly positive reactions are observed in the absence of 
suspicious lesions.” 

Despite the reservations expressed, the inclusion of a discussion of the 
provocative test by present day authors of standard texts implies at least a 
partial endorsement of the procedure. 

The present study was undertaken to determine whether a provocative 
serologic reaction could be demonstrated under controlled conditions in 
patients with proved late syphilis and whether, therefore, this test might 


offer some assistance to the physician in the diagnosis of syphilis. The 
results of provocative testing have been studied in 12 patients with untreated 
late syphilis, employing three antitreponemal agents—Mapharsen (oxo- 
phenarsine hydrochloride), bismuth (both an oil-suspension and a water- 
soluble preparation ), and procaine penicillin in oil. 


MATERIALS AND METHOD 

Since provocative testing has been recommended particularly in patients 
with untreated late syphilis, only patients in this category were selected for 
study. Because of the relative scarcity of patients with proved late syphilis 
other than neurosyphilis, a majority of the patients included were of this 
type. 

A complete medical history, physical examination, preliminary blood 
serologic tests and an examination of the cerebrospinal fluid were performed 
prior to administration of the provocative agents. Two to four quantita- 
tive serologic tests for syphilis were obtained at varying intervals before 
treatment for base-line observations. In nine patients, the initial provocative 
agent employed was Mapharsen, administered in a dosage of 0.001 gm. per 
kilogram of body weight (maximum, 0.08 gm.). Serum for quantitative 
serologic tests was obtained on each of three or four days during the first 
week after the administration of Mapharsen (days 2, 4 and 7; or 1, 3, 5 and 
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7). Subsequently bismuth, either the subsalicylate suspended in oil (four 
patients) or a water-soluble preparation, Thiobismol (five patients), was 
injected once weekly for two to four doses, serum for quantitative serologic 
tests being obtained before each injection. In three patients, procaine 
penicillin in oil * (600,000 units) was the only provocative agent employed. 
Thus, serum was obtained for titration approximately every other day 
during the first week after administration of the initial provocative agent 
(Mapharsen or procaine penicillin in oil), and at weekly intervals thereafter 
for three or more weeks. At the time of bleeding, double portions of blood 
were obtained, one portion of which was submitted to the laboratory im- 
mediately. The second portion was allowed to stand for from two to 18 
hours until the clot had contracted; the serum was separated and then 
rapidly frozen in a dry-ice box at — 70 C. In accordance with the method 
: of Mohr and Smith,"* the frozen specimens from each patient were allowed 
; to accumulate until all specimens had been obtained. Thereupon, all frozen 
specimens from each patient were thawed simultaneously in a water bath 
y at 37° C. and submitted to the laboratory. To guard against possible de- 
terioration of the sera, serologic testing was performed on the day these 
specimens were submitted. 
. Two quantitative serologic tests for syphilis, Kahn and cardiolipin, were 


\ | routinely performed on each serum specimen (fresh and preserved by freez- 
ing). With the quantitative Kahn procedure (test-tube technic), titration 

was performed as follows: undiluted, 1:5 dilution, 1:10, 1:20, ete. The 

‘ cardiolipin test employed was a slide technic using V.D.R.L.7 antigen and, 
§ for quantitation, serial two-fold dilutions were made : undiluted, 1:2 dilution, 


1:4, 1:8, ete. With each technic, titers were expressed in terms of the 
highest dilution showing a positive result. These are the routine technics 
performed in the serologic laboratory of the Barnes Hospital.f Since one 
: of the objectives of this study was to determine the practicability of the 
procedure, nonstandard refinements in technic, such as the utilization of 
intermediate dilutions, were purposely avoided. 


RESULTS 


The results of provocative testing are presented individually for each 
patient. Brief clinical summaries precede the description of the result; 
detailed data on four patients are recorded separately in tabular form. 


Case Reports 


Case 1. This patient was a 34 year old Negro woman who had clinically latent 
syphilis of at least 17 years’ duration. The initial blood serologic test was reported 


* Duracillin in oil, Lilly. 
+ Venereal Disease Research Laboratory. 

t The serologic tests for syphilis were performed through the courtesy of Dr. G. J. 
Dammin, Director of Laboratories, Barnes Hospital. 


} 

| | 

‘ 


PROVOCATIVE SEROLOGIC REACTION IN LATE SYPHILIS 983 


as Kahn positive in a 1:10 dilution,* cardiolipin positive in undiluted serum only. 
The cerebrospinal fluid contained 214/3 cells ¢ (Fuchs-Rosenthal counting chamber), 
total protein = 60 mg. per cent, quantitative complement-fixation test for syphilis 
(Kolmer) positive in from 1.0 c.c. to 0.06 c.c. of spinal fluid; colloidal gold test = 
5543321000. The diagnosis, therefore, was late asymptomatic neurosyphilis. 

After three preliminary blood serologic tests for baseline observations (table 1) 
had been obtained, the initial presumably provocative agent employed was Mapharsen 
in a total dosage 0.08 gm. Blood for serologic testing was drawn on the second and 
third post-treatment days. Single injections of bismuth subsalicylate (0.2 gm.) were 
then administered on the third and tenth days, and further blood was obtained on the 
tenth and seventeenth days. Quantitative serologic tests for syphilis showed no sig- 
nificant change. On the sera submitted to the laboratory on the day of venipuncture, 
ie., fresh sera, the reports of the Kahn test varied from positive in a dilution of 1:10 


TABLE | 


Results of Titered Serologic Tests for Syphilis Performed 
on Fresh and on Preserved Sera in Case 1 


Late asymptomatic neurosyphilis* 


Kahn Cardiolipin 


Provocative Agent 
Frozen Sera Fresh Sera Frozen Sera 


Undil. 
Dbt. 
Dbt. 
Dbt. 
- Dbt. 
Undil. Dbt. 


Maph. 0.08 gm. 


Bi. Sub. 0.2 gm. 
Bi. Sub. 0.2 gm. 


Undil. 


Range of Variation Undil. to 1-10 § Undil. to 1-2 | Dbt. to Undil. 


Dilution Difference 2 0 1 1 


* With the Kahn test, titration was performed as follows: undiluted, 1:5, 1:10, 1:20, ete. 
With the cardiolipin test (V.D.R.L. antigen) serial two-fold dilutions were made: undiluted, 
1:2, 1:4, 1:8, etc. Titers are expressed in terms of the highest dilution showing a positive 
result. Undiluted = positive in undiluted serum only. Dbt. = doubtful in undiluted serum 
Blank spaces indicate that test was not performed on this date. Dilution difference = no. 
dilutions between the highest and lowest titer. 


to positive in undiluted serum only. With cardiolipin, the variation was from posi- 
tive in undiluted serum only, to positive in a 1:2 dilution. With the sera preserved 
by freezing, the Kahn was positive in a 1:5 dilution in all specimens, while the cardio- 
lipin result varied only from positive to doubtful in undiluted serum. As is clearly 
demonstrated in table 1, no evidence of a provocative serologic reaction was obtained. 

Case 2. This 50 year old white woman had syphilis of approximately 20 years’ 
duration. On physical examination an early diastolic murmur was audible over the 
aortic area. The initial blood serologic test was reported as Kahn positive in a 1:40 
dilution, cardiolipin positive, 1:32. The cerebrospinal fluid contained 649/3 cells, 
total protein = 110 mg. per cent, quantitative complement-fixation test positive in 
from 1.0 c.c. to 0.03 c.c. of spinal fluid, colloidal test = 5555321000. The diagnosis 


* This is not the usual manner of reporting the results of quantitative Kahn tests, ie., 
in “Kahn units,” but as the highest dilution giving a positive result 
+214 cells in 3.2 mm.* of spinal fluid 


| 
—28 1-10 Undil | 
—4 1-10 | 
0 (1-10 ‘ 
+2 1-10 | 
+10 1-10 
+17 | 
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was cardiovascular syphilis with aortic regurgitation and late asymptomatic neuro- 


syphilis 

After obtaining four preliminary quantitative blood serologic tests, the provoc- 
ative agent used was procaine penicillin in oil, administered in a dosage of 600,000 
units twice weekly. As recorded in table 2, the results on fresh serum were variable, 
the range of positivity with the Kahn technic being from a dilution of 1:20 to 1:60, 
and with cardiolipin from 1:8 to 1:32. With sera preserved by freezing, the results 
of the Kahn test varied only from 1:30 to 1:40, while all sera tested with cardio- 
lipin were positive in a 1:16 dilution. There was no evidence of a provocative effect 
following the initiation of antisyphilitic treatment with this penicillin preparation. 

Case 3. This patient was a 49 year old Negro man whose syphilitic infection 
was known to have existed for at least 10 and probably for 14 years. Physical ex- 


Taste Il 


Results of Titered Serologic Tests for Syphilis Performed 
on Fresh and on Preserved Sera in Case 2 


Late cardiovascular syphilis with aortic regurgitation and late 
asymptomatic neurosyphilis* 


Cardiolipin 


Days | Provocative Agent 
Pro. Pen. 600,000 U. 
$ 1-40 1—40 1-32 1-16 
F 1 Pro. Pen. 600,000 U. 1-20 1-40 1-16 1-16 
we 6 1-50 1-36 1-16 1-16 
7 Pro. Pen. 600,000 U. 
11 Pro. Pen. 600,000 U. 
14 Pro. Pen. 600,000 U. 1-60 1-40 1-16 1-16 
{ : 18 Pro. Pen. 600,000 U. 1-30 1-32 
Pro. Pen. 600,000 U. 
! 25 Pro. Pen. 600,000 U. 1-40 1-40 1-32 1-16 
Range of Variation 1-20 to 1-30 to 1-8 to 1-16 
1-60 1-40 1-32 
7 Dilution Difference | 4 1 2 0 
* See footnote, table 1 


is 


amination revealed no clinical evidence of the disease. The STS* was reported 
Kahn positive in a 1:30 dilution, cardiolipin positive, 1:8. The cerebrospinal fluid 
contained 847/3 cells, total protein = 163 mg. per cent, complement-fixation test 
positive in from 1.0 c.c. to 0.03 c.c. of spinal fluid, colloidal test = 5543320000. The 
tinal diagnosis was late asymptomatic neurosyphilis. 

After three quantitative blood tests for baseline observation, Mapharsen was 
injected in a dosage 0.06 gm.; subsequently on the seventh, fourteenth and twenty- 
eighth days, bismuth subsalicylate, 0.2 gm., was administered intramuscularly. In 
fresh sera there was great variation, the Kahn titers ranging from positive undiluted 
to positive 1:30, and the cardiolipin from positive undiluted to 1:16. With frozen 
sera, the range of variation was less: Kahn positive from 1:10 to 1:30, cardiolipin 


* STS = serologic test for syphilis 


f 

| 
Kahn 
ra 
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from positive 1:2 to doubtful in undiluted serum. There was no suggestion of a 
provocative effect in the serologic pattern. 

Case 4. This 34 year old Negro woman had syphilis of long but unknown dura- 
tion. On physical examination the only abnormality was related to the pupils, which 
were contracted and which did not react to light. Evidence of posterior column 
disease was absent. The initial Kahn titer was positive 1:5, cardiolipin positive 1:8. 
Che cerebrospinal fluid contained 378/3 cells, total protein = 121 mg. per cent, com- 
plement-fixation test positive in from 1.0 c.c. to 0.12 c.c. of spinal fluid, colloidal test = 
5554310000. The diagnosis was late unclassified (so-called diffuse meningovascular ) 
neurosyphilis. 

After obtaining’ three blood tests, Mapharsen 0.06 gm. was administered and 
further blood tests were obtained on the second, fourth ang seventh days thereafter. 
Subsequently, a water-soluble bismuth compound was injected weekly for four weeks, 
serum for titration being obtained before each injection. With fresh sera, the range 


Taste III 


Results of Titered Serologic Tests for Syphilis Performed 
on Fresh and on Preserved Sera in Case 4 
Late meningovascular neurosyphilis* 


Kahn | Cardiolipin 


Provocative Agent | 
Frozen Sera Fresh Sera Frozen Sera 


1 
1 


~ 


Maph. 0.06 gm. 


Thiobismol 0.2 gm. 
Phiobismol 0.2 gm. 
Thiobismol 0.2 gm. 
Thiobismol 0.2 gm. 


2 
7 
1 
& 


Range of Variation | ‘ndil. to 
20 


Dilution Difference 3 


* See footnote, table 1. 


of variation with the Kahn technic was from positive undiluted to positive 1:20, with 
cardiolipin from positive in undiluted serum to positive 1:8. With sera preserved 
by freezing, the Kahn varied from positive undiluted to positive 1:5, the cardiolipin 
from positive 1:2 to 1: 4. As indicated in table 3, there was no provocative serologic 
effect. However, if Thiobismol alone had been used, and if serologic testing had been 
limited to the fourteenth, twenty-first and twenty-eighth days, the rise in Kahn titer 
in fresh serum from positive, undiluted to positive in a 1:10 dilution, and finally in a 
1: 20 dilution, might have been interpreted as evidence of a provocative effect. The 
cardiolipin titer likewise “rose” from positive undiluted to positive in a 1:4 dilution, 
but the titers on preserved sera tested simultaneously remained either unchanged 
(Kahn) or showed a “fall” from positive in a 1:4 dilution to a 1:2 dilution (cardio- 
lipin). These results are within the range of laboratory variations in sensitivity of 
the tests and are not due to changes in the patient’s serum. 

Case 5. This 44 year old Negro man had clinically latent syphilis of uncertain 
duration but probably late, in view of his age. The initial STS was reported as Kahn 


j = 
| 
-18 | 1-5 | 8 
—7 | 1-5 4 
1-5 1-5 | 1-4 1 
| 1-5 1-5 14 1 
| 1-5 1-5 | 1-2 1 
Undil. Undil. Undil. 1- 
| 1-10 Undil. 14 4g 
2 1-20 Undil. 1-4 1 
1-5 1-8 1-4 
1 3 1 
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positive 1:110, cardiolipin positive 1:64. The cerebrospinal fluid contained 173/3 
cells, and the quantitative complement-fixation test was positive in from 1.0 c.c. to 
0.12 ¢.c. The diagnosis was asymptomatic neurosyphilis. 

The provocative agents employed were Mapharsen in a dosage of 0.08 gm., fol- 
lowed one week later by bismuth subsalicylate, 0.2 gm., and by two subsequent in- 
jections of the same material at weekly intervals. The results of the Kahn tests 
showed great variation ranging from positive 1:60 to positive 1: 180 in fresh sera, 
and from 1:40 to 1: 130 in frozen sera. The results of the cardiolipin test showed 
less variation—fresh sera positive 1:8 to 1: 128, frozen sera positive 1:8 to 1:32 
(table 4). 

From the standpoint of a provocative serologic effect, if only selected portions 
of table 4 were available, rather than all the results recorded, evidence for a provoc- 
ative effect could be adduced. For example, the cardiolipin test on fresh serum 


TasLe IV 

: Results of Titered Serologic Tests for Syphilis Performed 
on Fresh and on Preserved Sera in Case 5 

Late asymptomatic neurosyphilis* 


Provocative Agent 
}| Fresh Sera Frozen Sera Fresh Sera Frozen Sera 


Maph. 0.08 gm. 


i. Sub. 0.2 gm. 
Bi. Sub. 0.2 gm. 1-100 1-80 
i. Sub. 0.2 gm. 


Range of Variation 


Dilution Difference 


* See footnote, table 1. 


three days before the injection of Mapharsen was positive in a dilution of 1:16. On 

' the first and fifth post-treatment days the titer “rose” to positive 1: 128 and subse- 
quently “fell” to 1:32 and finally to 1:8. A similar trend is suggested by the results 
of the Kahn test on fresh sera, but the highest titer (1: 180) was reported on serum 
drawn before rather than after the injection of the provocative agent. The results 
of both tests performed on sera preserved by freezing give no indication of a provoc- 
ative change. The range of variation in this instance was unusually great. 

Case 6. This patient was a 27 year old white woman who was discovered to 
have syphilis when her seven year old daughter developed interstitial keratitis due 
to congenital syphilis. No evidence of syphilitic infection was present on examina- 
tion of the mother. The initial STS was reported as Kahn positive in undiluted 
serum only, and the result of the cardiolipin test was similar. The cerebrospinal 
fluid was normal. The diagnosis, therefore, was late latent syphilis with duration of 
infection of at least seven years. 

Serum was obtained for serologic testing at the usual intervals, while Mapharsen 
(0.06) and bismuth subsalicylate were the provocative agents used. The serum 


| Kahn Cardiolipin 
—14 1-110 1-64 
q 3 1-60 1-130 1-16 1-32 
0 1-180 1-140 | 1-32 
1 1-120 140 1-128 1-32 
3 1-120 1-116 
t 5 1-110 1-128 1-8 
7 0 1-32 1-8 
14 1-32 1-8 
21 1-8 1-8 
' Po 1-60 to 1-40 to 1-8 to 1-8 to 
1-180 1-130 1-128 1-32 
| 12 4 2 
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titers with both fresh and preserved sera showed but slight variation over the entire 
period, and no provocative effect was observed. 

Case 7. This patient, a 44 year old Negro woman, had syphilis of unknown but 
probably long duration, in view of her age, and presented no clinical evidence of the 
disease. The initial STS was positive by the Kahn technic in a dilution of 1:30, 
and 1:16 with cardiolipin. The cerebrospinal fluid was abnormal, with an elevated 
total protein (74 mg. per cent), a positive complement-fixation test and a first zone 
colloidal test. The diagnosis was late asymptomatic neurosyphilis. 

Serum for titration was obtained at frequent intervals, while Mapharsen (0.05 
gm.) and Thiobismol (0.2 gm.) were employed successively as provocative agents, 
the latter in three doses at weekly interva!s. Quantitative Kahn and cardiolipin tests 
varied in positivity from 1:30 to 1:70 and 1:8 to 1:32, respectively, on fresh sera, 
and from 1:40 to 1:60 and 1:16 to 1:32 on preserved sera. There was no provoc- 
ative effect. 

Case 8. This patient, a 32 year old Negro woman, had syphilis of unknown 
duration, with abnormal pupils and evidence of posterior column degeneration. 
Serologic tests for syphilis were of low titer, the Kahn and cardiolipin both being 
initially reported as doubtful on fresh serum. The cerebrospinal fluid was abnormal, 
with 92/3 cells and a positive complement-fixation test. The diagnosis was tabetic 
neurosyphilis. 

The initial provocative agent used was Mapharsen (0.08 gm.), followed by 
bismuth subsalicylate at weekly intervals for three weeks. Meanwhile, serum was 
obtained for serologic testing at the usual intervals. There was no indication of a 
provocative effect. 

Case 9. This 36 year old Negro man had syphilis of 18 years’ duration, with a 
gumma of the nasal septum. The admission titer was positive 1:40 (Kahn) and 1:4 
(cardiolipin), and the cerebrospinal fluid was normal. The diagnosis was late osseous 
and mucosal syphilis. 

Mapharsen (0.07 gm.) and Thiobismol were the antisyphilitic agents used, and 
serum for serologic testing was obtained at appropriate intervals. No provocative 
serologic effect was evident. 

Case 10. This patient was a 43 year old Negro woman with syphilitic infection 
of 25 years’ duration and without clinical evidence of disease. Serologic tests for 
syphilis were positive in low titer—Kahn 1:5 dilution, cardiolipin in undiluted serum 
only. The cerebrospinal fluid was abnormal, with 13/3 cells, total protein = 53 mg. 
per cent, and complement-fixation test positive in from 1.0 c.c. to 0.12 c.c. of spinal 
fluid. The diagnosis was late asymptomatic neurosyphilis. 

Mapharsen (0.08 gm.) was the first antisyphilitic agent employed, followed at 
weekly intervals by two injections of Thiobismol, and finally by one injection of 
procaine penicillin in oil. No serologic effect was evident, the results of all tests 
remaining within the range of laboratory variation. 

Case 11. This patient, a 41 year old Negro man, had syphilis of unknown but 
probably long duration. The admission STS was reported as Kahn positive in a 
1:30 dilution, cardiolipin positive in 1:16. The cerebrospinal fluid contained 214/3 
cells, total protein = 60 mg. per cent, complement-fixation test positive in from 1.0 c.c. 
to 0.06 c.c. of spinal fluid, colloidal test = 5543321000. The diagnosis was late asymp- 
tomatic neurosyphilis. 

Serum for titration was obtained at frequent intervals, while procaine penicillin 
in oil (600,000 units) was administered twice weekly for three weeks. The Kahn 
results on fresh serum showed great variation, ranging from positive in a 1:30 dilu- 
tion to 1:100. Other tests showed no more than a two dilution difference and the 
cardiolipin test on preserved sera remained constant. A “rise” in Kahn titer on 
fresh sera followed the initial injection (1:60, 1:80, 1:100), and might have been 
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interpreted erroneously as a provocative effect, but cardiolipin tests run in parallel 
showed no such change. 

Case 12. This patient was a 45 year old Negro woman with syphilis of un- 
known duration and without clinical evidence of disease. The initial serologic tests 
were positive, Kahn 1:50, cardiolipin 1:2. The cerebrospinal fluid contained 39/3 
cells and the complement-fixation test was positive in 1.0 cc. and 0.5 cc. 
spinal fluid. ‘The diagnosis was late asymptomatic neurosyphilis. 

Procaine penicillin in oil was administered twice weekly in a dosage of 600,000 
units for four weeks. Frequently repeated quantitative tests showed considerable 
variability but no trend indicative of a provocative effect. 


SUMMARY OF RESULTS 


This study represents an attempt to demonstrate a rise in circulating 
syphilitic reagin by standard quantitative technics following the injection of 
antitreponemal agents into 12 patients with late syphilis. The clinical 
material included eight patients with asymptomatic neurosyphilis (one of 
whom also had syphilitic aortic regurgitation), and one each of benign late 
(gummatous) syphilis, tabetic neurosyphilis, meningovascular neurosyphilis 
and late latent syphilis. All patients with neurosyphilis had “active” 
( Dattner-Thomas ) ***' spinal fluids in terms of increased cell counts, ele- 
vated total proteins, or both. No evidence of a provocative serologic effect 
was observed either immediately, i.e., within the first week of injections of 
Mapharsen or of procaine penicillin, or delayed following subsequent in- 
jections of bismuth or of penicillin over a three to four week time period. 

Although in three patients an apparent rise in titer occurred at some 
time during the course of serologic testing when the test was performed with 
one technic on fresh serum, a similar rise was not evident in the results of 
the other technic performed on the same serum, nor with either technic when 
the serum was preserved by freezing and all specimens tested simultaneously. 
These serologic variations, therefore, were due not to changes in the patients’ 
serum but to day-to-day variations in laboratory sensitivity. 


Discussion 

In the present attempt to demonstrate a provocative rise in serologic 
titer, the selection of patients for inclusion in the study requires comment. 
The first requirement was proof of syphilitic infection. It was therefore 
necessary to eliminate patients with latent syphilis, since convincing proof 
of infection is usually difficult to establish. There was one exception, the 
mother of a child who had stigmata of congenital syphilis. The require- 
ment of proof of infection explains the high proportion of patients with 
neurosyphilis. 

Duration of syphilitic infection was a second consideration. It is well 
known that a rise in serologic titer may follow the institution of antisyphilitic 
treatment in patients with primary syphilis. Although this has been inter- 
preted by some observers as a provocative effect of the treatment adminis- 
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tered, a more reasonable explanation is that the rise in titer represents a 
delay in arrest of the mechanism of reagin formation. However, this type 
of patient presents no difficulty in diagnosis ; the problem under consideration 
arises most frequently in patients without historical or clinical evidence of 
syphilis and who, if infected, presumably have had the disease for several 
or more years. Consequently, patients were selected who either on the basis 
of history had syphilis of long duration, or who, in the absence of a history 
of early manifestations, probably had late syphilis because of age. 

Since previously administered treatment for syphilis might modify or 
suppress a provocative serologic effect, only untreated patients have been 
included. 

From the standpoint of serologic status, the sera of half of the patients 
were in the low-titered range; the remainder had moderately elevated or 
high-titered tests. It is the former circumstance in which the diagnosis of 
syphilis is more often in doubt, but by a priori reasoning a provocative rise 
might be more readily demonstrable in patients whose mechanism of reagin 
formation was well established; and it was for this reason that patients of 
this type were included. 

The quantitative serologic tests for syphilis employed were those routinely 
performed in our laboratory, and the standard dilution technics were used. 
The same or similar tests and methods of quantitation are widely available 
to physicians in this country and would therefore generally be employed, 
whereas intermediate dilutions and similar refinements in technic are experi- 
mental rather than practical procedures. 

The results of this study indicate that a rise in quantitative titer following 
the injection of antitreponemal agents into patients with late syphilis occurs 
either infrequently (less than once in 12 patients), or in such minute incre- 
ments of circulating reagin as not to be detected by standard quantitative 
technics. In either event, it is apparent that provocative testing is of no 
practical value to the physician for the differentiation of patients with 
syphilis from those with biologic false positive reactions. 

The variation in sensitivity of quantitative serologic tests for syphilis 
due to technical factors in the laboratory is strikingly demonstrated in sev- 
eral of the patients studied. This was more evident in high-titered than in 
low-titered sera, and with the Kahn as compared with the cardiolipin technic. 
Our results amply confirm those of Mohr and Smith ‘* in emphasizing the 
importance of utilizing preserved sera and simultaneous serologic testing 
when studying trends in titer of syphilitic reagin. By this method, techni- 
cal variations are minimized but not entirely abolished. The superiority 
of this procedure is demonstrated by a comparison of the dilution differences. 
Using fresh sera submitted to the laboratory on the day of bleeding, the 
range of variation as indicated by the median dilution difference of the 12 
patients was three with the Kahn technic, two with cardiolipin. On sera 


preserved and titered simultaneously, the median dilution difference was 2 


‘ 
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with the Kahn test, 1 with cardiolipin. In previous studies of the provoc- 
ative serologic reaction, day-to-day variations in laboratory sensitivity 
have not been controlled by the use of preserved sera. 


SUMMARY 


1. The provocative serologic reaction has been studied in 12 patients 
with untreated late syphilis. 

2. Using standard quantitative technics, Kahn and cardiolipin serologic 
tests for syphilis were performed before and at frequent intervals after the 
injection of three antitreponemal agents (Mapharsen, bismuth, procaine 
penicillin). 

3. Titration was performed on fresh sera as obtained from day to day 
and, in order to minimize variations in laboratory sensitivity, on the same 
sera preserved by freezing and tested simultaneously. 

4. Under the conditions of these experiments, no evidence of a provoc- 
ative serologic effect was observed. 

5. The results reported reémphasize the importance of day-to-day va- 
riations in laboratory sensitivity of serologic tests for syphilis, and the neces- 
sity of using preserved sera tested simultaneously for studying serologic 
trends. 
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CORTISONE AND GOLD THERAPY IN CHRONIC 
RHEUMATOID ARTHRITIS * 


By Harry E. THompson, M.D., F.A.C.P., and Harotp J. Rowe, M.D., 
Tucson, Arizona 


Tuts study of cortisone and gold therapy in rheumatoid arthritis ap- 
peared to be of interest since cortisone, despite its remarkable effect in this 
disease, has not proved of expected value. It was hoped that this steroid 
would permanently and completely inactivate rheumatoid arthritis. How- 


' ever, there is evidence **'* that in most instances cortisone acts only as a 
q suppressive agent, and it is known that undesirable physiologic actions may 
| 4 result from its prolonged administration. Hence, it appeared worth while 
|e to determine if cortisone and gold given concurrently, or if cortisone given 


to patients already receiving gold, would increase the effect of gold or corti- 
sone so that the disease process of rheumatoid arthritis would be more ra- 
pidly and permanently inactivated, than if cortisone or gold were adminis- 
tered alone. 

For this purpose, 92 patients with active chronic rheumatoid arthritis 
\ : with various stages of involvement, who had been under observation for 


adequate intervals, were divided into four series, as follows: First, eight 
patients who were receiving gold with only moderate benefit were given 
cortisone in addition to the gold; second, 13 patients were given gold and 
7 cortisone concurrently ; third, 42 patients were given gold alone; and fourth, 


29 patients were given cortisone alone. For comparison, 273 patients who 
received neither gold nor cortisone were also restudied.* 

Patients in study were classified according to the Therapeutic Criteria 
of the American Rheumatism Association.’ This was also followed in the 


analysis of the results. 
LABORATORY 

: Laboratory examination in this study included complete blood counts, 

; eosinophil counts, sedimentation rates, urinalysis and blood chemistry de- 

terminations, including sodium, potassium, cholesterol and sugar. These 

will be reported at a later date. 


Dosace LEVELS oF CoRTISONE. AND GOLD 


The dosage levels of cortisone and gold, unless altered for experimental 
or other purposes, were as follows: Cortisone: 100 mg. intramuscularly 
every eight hours for 24 hours, then every 12 hours for 24 hours; and then 


* Received for publication August 29, 1951. 
Presented in part before the Arizona Rheumatism Association, May, 1951, Tucson, 

Arizona 

Aided by grants from the B. Montgomery and A. Vela Clinical Research Fund. 
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100 mg. daily for 21 days. Cortisone was then discontinued until a relapse 
occurred. It was then reinstituted at the previous level and, after 14 days, 
75 to 100 mg. were given every other day parenterally, or 50 to 75 mg. per 
day orally. Cortisone was then again discontinued at various intervals. 
Chrysotherapy: 10 mg., first given either intramuscularly or intravenously, 
and followed at weekly intervals by 50 mg. until a total 1.0 gm. had been 
given. Gold was then continued at 10, 14, 21 and 30 day intervals. The 
amount of gold given represents the metal content of the agent.* 


OBSERVATIONS 


The observations in this study, noted in tables 1, 2, 3 and 4 were: 
duration of the arthritis; classes of functional impairment and _ structural 
change on admission; total days and amounts of cortisone and gold given; 
present status of the patients in regard to gold and cortisone; change in 
functional impairment; therapeutic response, and length of remission. 
Some of these studies were also made for comparison on the series of pa- 
tients previously reported who received neither gold nor cortisone. 

The results in these different series are unlike and will first be con- 
sidered separately, then summarized. 


PATIENTS RECEIVING GOLD WHEN CorTISONE Was ADDED 


The data on the first series of eight patients (who were receiving gold 
when cortisone was added) are shown in table 1. They are as follows: 
The duration of the arthritis was two, 10, 22, nine and one-half, 10, three, 
four and 30 years; the functional impairment was Class III in five and Class 
IV in three patients; the structural change was Class II in three, Class III 
in two and Class IV in three patients; the total amounts of cortisone given 
were 22.625, 20.54, 18.40, 9.00, 7.85, 14.05, 14.65 and 20.5 gm. over 
periods of 391, 406, 404, 200, 129, 290, 262 and 365 days, respectively ; 
the total amounts of gold given prior to and during cortisone therapy were 
2.771, 2.69, 2.667, 2.75, 0.75, 4.063, 2.067 and 3.0 gm. for periods of 554, 
784, 1173, 600, 274, 1641, 474 and 1,095 days; the change in functional 
impairment (five Class III, three Class IV) was one to Class I, six to Class 
II, and one to Class II]. The therapeutic response to gold was seven 
Grade II, one Grade III, and to cortisone and gold, eight were Grade IT; 
remission, after cortisone was discontinued, lasted 33, 24, 10, 10, 42, 0, 39 
and 21 days. None of the remissions was complete. All eight patients 
relapsed and are now receiving both gold and cortisone. 

Remissions were of shorter duration in two patients after the second 
withdrawal of the cortisone. One patient (case 5), whose first remission 
(incomplete) lasted 42 days, experienced a similar remission of only 22 
days the next time cortisone was discontinued. The other patient (case 7) 


*1 Aurol Sulfide, Myochrysine, Solganal B Oleosum, Gold Sodium Thiosulfate. 
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Tasie 


Eight patients with chronic rheumatoid arthritis receiving gold when cortisone was added. 
Che duration of the arthritis, the classes of functional impairment and structural change, the 
total days and amounts of both cortisone and gold, the present status in regard to the drugs, the 
change in functional impairment and the therapeutic response are listed. 


Patients 


1. Arthritis Duration— Years 


2. Functional Impairment—Class 


Structural Change—C lass 
T otals——Cortisone 
Days 
Grams 
Gold 
Dayst 
Gramst 


Functional Impairment (Change) 
Class 
Therapeutic Response 
Gold Grades 
Cortisone Grades 
Remission after Cortisone— Days 
First 33 
Next | 


* Gold previously with Grade I response. 
t Metal content. Present status—aAll receiving gold and cortisone. 


had an incomplete remission of 39 days after the first withdrawal and of 
only 10 days after the next discontinuance of the hormone. 

It is seen that the patients who were receiving gold with moderate benefit 
when cortisone was added had exhibited a good therapeutic response and 
increased functional capacity following gold. The addition of cortisone to 
this therapy again produced a good therapeutic response which persisted 
only as long as cortisone was administered, or for short periods of from 
0 to 42 days thereafter. A complete remission occurred in none of the 
patients, and there was no uniform increase in the functional capacity. It is 
apparent in this group that cortisone did not increase the effect of the gold. 


PATIENTS GIVEN GOLD AND CORTISONE CONCURRENTLY 


Observations in the series of 13 patients (table 2) who were given 
cortisone and gold concurrently may be summarized as follows: Reactions 
to gold had occurred in seven of the patients who had received it previous to 
this study. In six of the seven, the reaction was so severe that gold was 
discontinued. Three patients (cases 1, 2 and 5) were 10, six and five years 
of age, while 10 were adults. The duration of the arthritis was three, five, 
one and one-half, four, nine, 10, 12, eight, 10 and four years, and seven, two 
and five months. The functional impairment was two Class II, eight Class 
III, and three Class TV. The structural change was one Class I; nine Class 
II, and three Class III. The total amounts of cortisone given were 3.475, 
4.46, 3.8, 7.0, 5.975, 5.85, 14.55, 1.35, 3.0, 5.79, 22.94, 9.9 and 2.450 gm. 


eg 
a | 2 | s 6 7* 8* 
2 | 2 | 10 | re 
iv | ill | iv | | mm | iv 
\ ; IV Iv Il u il IV 
391 406 404 200 129 290 262 365 
22.625| 20.54 | 18.40 9.00 7.85 14.05 | 14.65 20.5 
| 2.771] 2.69 2.667 2.75 0.75 4.063 | 2.067 3.0 
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for periods of 116, 122, 56, 275, 106, 95, 209, 19, 37, 119, 359, 187 and 
44 days. The total amounts of gold given were 0.765, 0.57, 0.867, 1.155, 
0.394, 0.778, 1.516, 0.067, 0.267, 0.873, 0.970, 0.675 and 0.55 gm. for 
periods of 403, 214, 118, 112, 168, 163, 219, seven, 37, 131, 108, 187 and 
40 days. The change in functional impairment was as follows: four to 
Class I, and nine to Class II from three Class II, seven Class III, and three 
Class 1V. The therapeutic response to gold and cortisone was five Grade I, 
and eight Grade II. Remissions were for five, five, 27, seven, 33, three, 
0, seven, O, five, seven and three days, with one undetermined after corti- 
sone was first discontinued. 

Significant remissions followed initial short remissions in three patients 
after the second discontinuance of cortisone. One patient (case 1), whose 
first remission lasted only five days after discontinuance of cortisone, had 
a complete remission lasting 229 days when cortisone was again discontinued. 
She again relapsed and is now receiving both gold and cortisone. Another 
patient (case 2) experienced an early remission of five days when cortisone 
was stopped; later, a complete remission of 88 days followed the with- 
drawal of the hormone. This remission is still present. The third pa- 
tient (case 6) had a remission of three days when cortisone was first dis- 
continued, but when cortisone was stopped again a remission of 163 days 
followed. This patient's remission is still present. This remission is 
classed as incomplete because of an elevated sedimentation rate with no 
other signs or symptoms of arthritis. 

One reaction to gold (dermatitis, severe) occurred in one of the seven 
patients who had had previous gold reactions. The other six tolerated 
the gold well. There appeared to be no evidence that cortisone was masking 
gold toxicity. 


Tue Functionat CHANnce IN Response To THERAPY WitH GOLD or 
CorTISONE GIVEN ALONE OR COMBINED 

The American Rheumatism Association Therapeutic Criteria was em- 
ployed here in the determination of the functional capacity of these patients ; 
i.e., functional impairment is classified from Class I1—complete functional 
capacity with the ability to carry on all usual duties without handicap—to 
Class IV, which indicates complete loss of functional capacity, those bed- 
ridden or unable to care for themselves. 

The changes in the functional impairment in 92 patients in response to 
therapy are shown in table 3. The functional impairment and change were 
as follows: Eight of these patients given gold, then gold and cortisone, 
were initially five Class III, and three Class IV; with gold, the functional 
capacity was increased so that seven were Class II, and one was Class III. 
When cortisone was added, one was Class I, five were Class II, and two 
were Class III. Thirteen patients who received gold and cortisone con- 
currently were initially three Class Il, seven Class III, and three Class IV. 
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With gold and cortisone given concurrently, four became Class I, and nine 
Class II. Forty-two patients who received chrysotherapy were initially 
16 Class II, 21 Class III, and five Class 1V. Twenty-one of these became 
Class I, 15 Class II, five Class III, and one Class 1V. Twenty-nine pa- 
tients who received cortisone alone were initially eight Class II, 12 Class 
III, and nine Class IV. With cortisone, the functional impairment became 
seven Class I, 15 Class II, four Class III, and three Class IV. 

Thus it is seen that the eight patients who were receiving gold when 
cortisone was added had already exhibited an increase in functional capacity 
due to the gold. The addition of cortisone increased the functional capacity 


Taare Ill 


Showing the functional impairment and change with therapy in patients with active 
chronic rheumatoid arthritis: (8) receiving gold first, then gold and cortisone; (13) gold and 
cortisone concurrently; (42) gold alone; and (29) cortisone alone. 


Functional Impairment* 
Patients Receiving No Admission Gold Alone Gold and Cortisone 


tGold Alone, then Gold and il $§-ll 
Cortisone & 3-1V — 2-]I,1-lll 


Gold and Cortisone 
Concurrently 


Gold Alone 


Before Cortisone With Cortisone 
Cortisone Alone 12-111 
9-IV 


* A.R.A. therapeutic criteria. 
t Patients only moderately improved on chrysotherapy when cortisone was added. 


in one patient, and in one the functional capacity was decreased. One of 
the eight patients resumed full functional capacity. Therefore, the addition 
of cortisone to chrysotherapy appeared to produce no uniform increase in 
functional capacity. 

In the group who received gold and cortisone concurrently, it is seen that 
the functional capacity was increased in all but one patient. Four patients 
returned to full functional capacity, one of these four receiving only gold 
at this time, the other three both gold and cortisone. 

In the 42 patients who were given gold alone there was an increase in 
functional capacity ; 21 of these patients returned to full functional capacity, 
and this has been maintained by gold. 

In the 29 patients who received cortisone alone, an increase in functional 
capacity occurred in 26. Six of the 29 patients returned to full functional 


( 
» §-ll 
) 2-1 
| 
13 7-115 1-1, 
3-1V — 1-I, 2-11) 
16-11 21-1 
42 21-11 15-11 
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capacity still receiving cortisone, while one maintains full function without 
cortisone. 

These observations regarding the functional capacity indicate that corti- 
sone will produce, in most instances, an immediate increase. This usually 
persists only as long as the cortisone is given, or for short intervals there- 
after. When cortisone was added to chrysotherapy in patients already 
benefited by the gold, there was noted no real increase in functional capacity 
greater than that from the gold alone, although these patients were more 
comfortable. This effect again lasted only during the administration or for 
short intervals after the cortisone was discontinued. However, when corti- 
sone was given concurrently with gold, the functional capacity remained in- 
creased after cortisone was discontinued in some patients for prolonged 
periods (i.e., 229, 88 and 163 days). Gold given alone also produced an 
increase in the functional capacity in nearly all patients. 

It must be noted here that the response to gold is a slow process and 
cannot be compared to the more rapid action of cortisone; but since some 
increase in functional capacity may be obtained in patients with rheumatoid 
arthritis by any type of therapy, an increase in functional capacity is not 
necessarily an indication of a control of the arthritic activity. 


Tue TuHerareutic Response To GOLD AND CorRTISONE GIVEN 
ALONE OR COMBINED 


The therapeutic response to the agents investigated is evaluated accord- 
ing to the Therapeutic Criteria of the American Rheumatism Association. 
It is classed as follows: Grade I, or complete remission; Grade II, or major 
improvement; Grade III, minor improvement; and Grade IV, no improve- 
ment, or progression of the disease. The last two grades (III and IV) are 
not considered significant in the evaluation of therapy and are not included 
in this analysis. 

It appeared worth while first to tabulate the significant therapeutic re- 
sponse, i.e., the combination of complete remission and major improvement ; 
and then, to determine which agent or combination would be more likely to 
arrest the disease, and list in order the most effective drug or combination 
to produce (A) a complete remission, and (B) complete remission plus 
major improvement. The results appear in table 4 and may be sum- 
marized as follows: In eight patients given gold, then cortisone and gold, 
none exhibited a Grade I response; eight had a Grade II response. In 13 
patients given gold and cortisone concurrently, the response was five Grade 
I, and eight Grade II. In 29 patients given cortisone alone, the therapeutic 
response was six Grade I, and 14 Grade II. In 42 patients given gold 
alone, 17 were Grade I, and six were Grade II; while of 273 patients who 
received neither gold nor cortisone, 12 were Grade I, and 104 were Grade II. 

Complete remissions occurred more frequently in patients who received 
gold alone, 40.5 per cent (17 out of 42 studied); followed by gold and 
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cortisone given concurrently, 38.5 per cent (five out of 13) ; cortisone given 
alone, 20.7 per cent (six out of 29) ; neither gold nor cortisone, 4.4 per cent 
(12 out of 273) ; and cortisone added to gold therapy, 0 per cent (0 out of 
eight), in that order. 

When the combined Grade I and Grade II therapeutic responses are 
listed (in complete remission and major improvement), cortisone, either 
given concurrently or added to chrysotherapy, was more effective, with a 
100 per cent response (eight out of eight, and 13 out of 13) than cortisone 
given alone, 69 per cent (20 out of 29), or gold alone, 54.8 per cent (23 out 
of 42), or therapy without gold or cortisone, 42.5 per cent (116 out of 273). 
It is significant that, in the series given gold and cortisone concurrently, two 
of five patients in complete remission have maintained it without cortisone. 


TaBLe IV 


Lists in order of the most effective combination or therapy to produce (A) complete remission 
(Grade 1), and (B) complete remission and major improvement (Grades I and II). 


A. Complete Remission (Grade 1) B. Grades I and II Response 


Therapy No. | Per Cent . Therapy No. | Per Cent 


Gold alone 3 Gold and cortisone con- 100.0 
currently 


Gold and cortisone con-| 5 38. Chrysotherapy, cortisone 100.0 
currently added 


Cortisone alone ‘ Cortisone alone 69.0 


No goid or cortisone ’ Gold alone A 54.8 


Chrysotherapy, cortisone } No gold or cortisone 42.5 
added 


Further, of the six patients in complete remission who received cortisone 
alone, only one patient remained well without it. 


SUMMARY AND CONCLUSIONS 


It is pertinent to mention, first, that this study included eight patients 
who were only partially responsive to gold therapy (those receiving gold 
when cortisone was added) ; and second, that of the 13 patients given gold 
and cortisone concurrently, seven had received gold prior to the investigation. 
This latter group might not be so responsive to gold, since they had received 
it previously. While the number of patients is not adequate for statistical 
analysis, the following remarks appear warranted. 

This study indicates that gold given to patients with active chronic 
rheumatoid arthritis with moderate benefit apparently did not accrue an 
additional effect to produce an arrest of the disease when cortisone was 
added. Despite an excellent therapeutic response, no complete remissions 
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were observed, and all patients returned to their precortisone state shortly 
after the hormone was discontinued. 

Gold given concurrently with cortisone seemed to arrest rheumatoid 
arthritis in approximately the same percentage of patients as gold given 
alone, but it appeared superior to cortisone employed alone, and to therapy 
without gold or cortisone. 

The combination of gold and cortisone administered concurrently gave 
an excellent therapeutic response, an immediate increase in functional ca- 
pacity, and produced a complete remission of the arthritis in some patients. 
These effects continued in a sufficient number of patients when cortisone 
was discontinued to be of therapeutic significance. 

In addition, the concurrent administration of gold and cortisone seems 
to have several therapeutic advantages: First, patients who have previously 
been intolerant to gold can be given gold with cortisone with less danger of 
a reaction (to gold). Second, with cortisone it is possible to institute im- 
mediate rehabilitative measures which can be carried out before the gold 
levels are sufficiently high to be effective. Third, cortisone may be dis- 
continued in the patients who respond to gold. 

Finally, although no serious reactions to cortisone at the dosage levels 
employed were encountered, it is necessary to emphasize again the possible 
dangers of this type of therapy. 
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ACUTE SEVERE UPPER GASTROINTESTINAL 
HEMORRHAGE: A REVIEW OF 195 CASES * 


By J. Ricuarp Gort, Jr., M.D., F.A.C.P., Epwin L. Smirn, M.D., 
and Datias D. Dornan, M.D., Louisville, Kentucky 


ACUTE upper gastrointestinal hemorrhage is a medical emergency, the 
proper management of which has been the subject of much controversy. 
For many years it was believed that the patient should be placed at bed-rest, 
be given nothing by mouth, and receive no intravenous fluid or blood. The 
starvation régime was to rest the stomach, and the withholding of intra- 
venous fluids was to prevent an increase in the blood pressure with the pos- 
sibility of blowing out the clot. In some cases, intubation was done in order 
to aspirate the acid secretions which might digest the clot. After a period 
of starvation for varying intervals of time, the patient was given a diet 
consisting of milk and cream, bland foods and alkali powders. Manheim,’ 
in 1926, reported a mortality of only 4.2 per cent by using the starvation 
régime, but Chiesman,’ in 1932, reported a mortality as high as 25 per cent. 

Lenhartz,* in 1904, was probably one of the first to advocate early feed- 
ing, recommending milk and eggs from the time of the onset of bleeding. 
Andresen,* in 1927, advised a regimen including immediate feedings of 
gelatin mixtures, but he still withheld any type of intravenous fluids unless 
the patients were in a state of shock. In 1939, he reported * a mortality of 
2.3 per cent in cases treated by this method. LaDue * treated patients with 
a similar regimen and, in 1939, reported a mortality of 6.3 per cent. 

After Meulengracht,’ in 1933, announced the use of a liberal puréed diet, 
including meat, the plan of early feeding became more widely accepted. In 
1947, this same author * reported a mortality rate of 2.5 per cent in a series 
of 1,031 patients treated by this régime during the preceding 15 years. 

About the same time that Meulengracht advocated conservative treat- 
ment with a free feeding program, Finsterer® strongly advised immediate 
gastric resection for these cases, and reported a mortality of 4.3 per cent. 
He pointed out the greatly increased mortality rate in those patients who 
were operated upon after 48 hours. Others, including Wangensteen *° and 
Heuer,’ have emphasized the need for operation in those patients who do 
not stop bleeding within this period of time. 

In the early part of the last decade the trend was to give early, frequent 


* Received for publication July 30, 1951. 

Sponsored by the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are a result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad- 
ministration. 

From the Medical Service of the Veterans Administration Hospital, Louisville, Ken- 
tucky, and the Department of Medicine, University of Louisville School of Medicine. 
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feedings of milk and cream, or variations of the Meulengracht or Andresen 
diets. In addition, blood transfusions were used, but the total amount of 
blood given was small. Chaiken and Tannenbaum,” in 1943, stated that 
after the use of prompt feeding plus small blood transfusions, their mortality 
rate dropped by one-half, to 3.1 per cent. 

In recent years, blood banks have become common in the larger hospitals, 
and with the more readily available blood its use in the treatment of gastro- 
intestinal hemorrhage has increased markedly. Welch * recommended the 
use of adequate amounts of blood and also advised the use of an inlying 
Levine tube. His gross mortality, including those who went to operation, 
was 13 per cent, although his criteria for severe bleeding were more rigid 
than in most series. Sandusky and Mayo,"* with a mortality rate of 10.1 
per cent, also gave nothing by mouth until the bleeding had stopped and 
emphasized the use of immediate and continued transfusions, plus early 
operation if bleeding continued. Lewison** agreed to the liberal use of 
blood transfusions, but in addition promptly instituted an early feeding 
program. Bowers and Rossett ** used essentially the same régime and had 
a mortality rate of 1.3 per cent. Cates,’ however, reported a mortality 
rate of 30 per cent in cases of massive bleeding treated in essentially the same 
manner. 

Thus it is seen that there is still a difference of opinion as to whether 
the patients should initially have a period of starvation, frequent feedings 
of milk and cream, or a more liberal diet. Most authors now agree that 
the giving of blood in large amounts is indicated, although Pollard and 
Wollum ™ state that it should not be given unless there is definite shock or 
the hemoglobin is below 50 per cent. The question as to the optimal time 
for surgery has not been settled. Meulengracht * believes all patients should 
be treated conservatively; Heuer "* believes operation should be done after 
48 hours if medical management fails, and Stewart et al.’® believe that opera- 
tion should be done immediately on all patients with acute massive hemor- 
rhage. 

Metuop or Stupy 


At the Veterans Administration Hospital, Louisville, Kentucky, during 
the five year period from April 15, 1946, to April 15, 1951, all patients with 
upper gastrointestinal bleeding were routinely admitted to the medical serv- 
ice. During the first three years of this study they were seen by a surgical 
consultant only if it was thought that an operation might be indicated, but 
in the last two years the patients have been seen by the surgeons routinely 
within a few hours of admission. 

History. An attempt was made to establish the exact diagnosis and 
etiology of the bleeding in all cases. Additional history concerning the 
duration of ulcer symptoms, number of previous bleeding episodes, quality 
of previous treatment, alcohol consumption and previous surgical experiences 
and also a roentgen-ray examination were obtained. 
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Physical Examination. Signs of shock were carefully looked for, and 
also the presence of arteriosclerosis and other coexisting diseases. Deter- 
minations of blood pressure and pulse rate were taken at the time of admis- 
sion and were repeated every one to four hours. 

Laboratory. Red blood cell counts and hemoglobin determinations 
were done immediately, and blood was drawn for typing and cross-matching. 
The red cell counts and hemoglobin tests were repeated at four, six, eight or 
12 hour intervals, as indicated. Bleeding and clotting time, prothrombin 
time and platelet count determinations were done during the first three years 
of the study only if a blocd dyscrasia was suspected, but during the last two 
years they were done routinely on all patients. Liver function tests were 
performed on all cases suspected of having esophageal varices. 

Roentgen-ray. It was the policy to withhold roentgen-ray examination 
of the upper gastrointestinal tract until at least a week after the bleeding had 
stopped. It was thought that, even with gentle manipulation at the time of 
fluoroscopy, there was danger of aggravating the bleeding. Whenever a 
patient was being considered for surgery, roentgen-ray studies were made 
if they were desired by the surgical consultant. Also, roentgen-ray examina- 
tions were done early if esophageal varices were suspected. 

Bed-rest. The patients were placed on absolute bed-rest in a flat posi- 
tion or, if in shock, with the foot of the bed elevated. The patients were 
kept in bed for from seven to 10 days after the bleeding had stopped and 
then were progressively ambulated. 

Diet and Antacid Therapy. The régime was to place the patient im- 
mediately on a diet of 3 oz. of a mixture of one-half milk and one-half cream, 
which was given hourly from 7:00 a.m. to 9:00 p.m., and 1 oz. of a col- 
loidal aluminum hydroxide preparation, which was given every two hours 
during the night. In the first half of our study, occasjonally the milk and 
cream mixture was given throughout the night and/or the aluminum gel was 
given at two to four hour intervals on a 24 hour schedule. 

This régime gave the patient antacid therapy throughout the 24 hours. 
In addition to being an effective buffering agent, the milk and cream mix- 
ture provided a sufficient nutritional intake for a patient at bed-rest and also 
promoted a normal fluid and electrolyte balance. 

Approximately 10 days after the bleeding had stopped, usually just after 
the roentgen-ray studies had been made, a progressive, bland, low-residue 
diet was substituted for the milk and cream régime. 

Antisecretory Drugs. In the early part of the study, either atropine 
or tincture of belladonna, in varying dosages, was given to most patients. 
For the past two years atropine, gr. 1/150, has been given hypodermically 
every six hours to all cases. 

Sedation. Sedation was used as indicated, and barbiturates were the 
drug of choice. Early in the study narcotics were used occasionally, but 
later they were discontinued because of the possibility of their causing 
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nausea and vomiting, and because, if the patient had a recurrence of bleeding 
and went into shock, the vital functions would be more seriously depressed 
hecause of the previously administered narcotic. 

Blood. The early use of blood transfusions was one of the most impor- 
tant phases in our medical management. An attempt was made in all cases 
to counteract the shock and to raise the red blood cell count to 3.5 million 
or slightly over by the use of transfusions. It was also the policy to keep 
two pints of cross-matched blood in reserve at all times until a week after 
the bleeding had stopped. The count of 3.5 million was arbitrarily set be- 
cause it was felt that this provided a sufficient amount of blood, with the 
patient at bed-rest or on limited activity, to avoid anoxia and to maintain 
vital functions at a reasonably normal level. In addition, it provided a more 
adequate margin of safety if the patient had a continuation or recurrence of 
bleeding. A count higher than this was not deemed necessary. ‘There was 
also the theoretic consideration that, if more blood were given, it might in- 
crease the chance of continued or recurrent bleeding. 

Surgery. Whenever it was determined that, in spite of multiple blood 
transfusions, we were having difficulty keeping up with the blood loss, or 
that after two or three days there was still active bleeding, then the medical 
management was felt to be failing and operation was considered. Each case 
was considered individually, and no time limit established as to when medical 
management should be abandoned and operation performed. The general 
condition of the patient, the presence of coexisting disease and the amount 
of blood available for transfusions were additional factors which were con- 
sidered in making the decision to continue medical management or to advise 
surgical intervention. 

Resutts or Stupy 


During the five year period from April 15, 1946, to April 15, 1951, there 
were 363 patients admitted to this hospital with a history of having had 
gross upper gastrointestinal hemorrhage, or who developed a hemorrhage 
during their hospitalization. 

We have classified these patients into three groups: 


Group 1: Those who gave a history of gross bleeding but in whom no 
objective evidence of bleeding was found after admission. 

Group 2: Those who gave a history of bleeding which was substantiated 
by tarry stools or by hematemesis, but who gave no evidence of being in 
shock, and whose lowest red blood cell count did not go below 3.5 million. 

Group 3: Those who gave a history of or who had symptoms of bleed- 
ing and who, in addition, gave evidence of being in shock or whose red blood 
cell count was below 3.5 million. This last group was felt by us to be in 
the category of acute severe hemorrhage. 

In Group 1, there were 76 patients; in Group 2, 71 patients, and in 
Group 3, 215 patients. 
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As stated above, we consider that only in those patients in Group 3 was 
the bleeding sufficient to be classed as severe. There were 215 admissions 
in this group, including 14 for esophageal varices, three for sarcoma of the 
peritoneum with invasion of the stomach, two for carcinoma of the stomach, 
and one for carcinoma of the pancreas with erosion into the duodenum. 

This paper, however, will henceforth be concerned only with the 195 
admissions for bleeding from benign ulcer, hiatal hernia (in which there 
may have been an ulcer), hypertrophic gastritis, and the cases of undeter- 
mined etiology. The 20 patients who were bleeding as a result of esophageal 
varices or neoplastic diseases are being excluded because they were bleeding 
from pathologic processes which presented a different prognosis and required 
special types of management, in comparison with those cases in which we 
desired to evaluate a particular pattern of management. The number of 
cases in each of these categories which we included in our study is shown 
in table 1. 

TABLE | 
Etiology of Severe Upper Gastrointestinal Bleeding 


Number Percentage 


Duodenal ulcer 114 
Gastric ulcer 19 
Hypertrophic gastritis 10 
Marginal ulcer 3 
Esophageal ulcer 

Hiatal hernia 1 
Undetermined etiology 47 


Total 195 100.0°% 


These 195 admissions represent 179 patients, of whom 12 had two ad- 
missions and two had three admissions for bleeding. 

Diagnosis. A diagnosis of ulcer was not made in any case without 
roentgen-ray, surgical or autopsy confirmation. Likewise, a diagnosis of 
hypertrophic gastritis was made only with positive roentgen-ray, gastro- 
scopic or surgical findings. The group with hemorrhage due to undeter- 
mined cause includes many patients who gave a history suggestive of peptic 
ulcer, and several in whom peptic ulcer had been diagnosed elsewhere 
in the past but in whom it was not demonstrated by us. 

Age. Table 2 shows the age groups of our patients. It is to be noted 
that 79 cases (40.5 per cent) of the entire group were over the age of 50. 
Of the patients with duodenal ulcer, 41.2 per cent were over 50 years of age, 
whereas of the patients with gastric ulcer, 57.9 per cent were over that age. 

It is also seen that the preponderance of patients was grouped in the 
third and fourth decades or in the sixth decade. This may be explained 
in part by the fact that all of our patients were veterans, and the veteran 
population as a whole is roughly divided into two age groups, because of 


World Wars | and II. 


¥ 58.6% 
9.7% 
5.1% 
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Sex. All of our patients were males, which is explained in part by the 
fact that less than 1 per cent of the admissions to this hospital are females. 

Race. There were 179 (91.8 per cent) white patients and 16 (8.2 per 
cent) colored patients, which corresponds roughly to the proportion of white 
to colored patients admitted to the hospital. 

Occupation. Most of the common occupations were represented, and 
there was no preponderance of patients engaged in any one. 

Season. There was no significant seasonal variation in the number of 
admissions of the entire group. However, whe. only the proved ulcer cases 
are considered, there was a slightly higher number of admissions in the 
spring and fall. : 

Past History. Twenty-five patients (12.8 per cent) gave no history of 
previous symptoms suggestive of peptic ulcer. Fifteen patients (7.7 per 
cent) gave a history of ulcer symptoms of less than one month’s duration. 
There were 12.8 per cent who had had symptoms for from one month to one 
year, 35.5 per cent for from one to five years, and 31.3 per cent for over 
five years, including 4.6 per cent who had had symptoms for over 20 years. 
A diagnosis of peptic ulcer by roentgen-ray had been made in the past in 58 
cases (29.8 per cent). 

Taste II 


Incidence of Bleeding According to Age 


Etiology Total »O-: 50-59 


Duodenal ulcer 114 26.3% AG 0% 31.6% 
Gastric ulcer 19 5.8% 5% 5.8% 41.2% 
Miscellaneous 15 oO; 33. 33.35 26.7% 
Undetermined 47 29.8% 27.6% 5% 25.5% 


Total 195 % 0% 4% | 30.8% 


The majority of these patients had had poor or no treatment for their 
gastrointestinal symptoms prior to their present bleeding episode. Only 2.6 
per cent had received what was considered satisfactory treatment, in that 
they were on a bland diet, abstained from alcohol and received antacid medi- 
cation for their acute symptoms. Previous operation for ulcer had been 
done in 16 (8.2 per cent) of the cases, and in three of these the operation 
had been done for hemorrhage. 

There were 47 cases (24.1 per cent) who had had previous bleeding, 
25 patients having had only one previous episode, 10 having had two, three 
having had three, three having had four and six having had more than four 
previous episodes. In most cases it was impossible to determine from the 
history the severity of these previous hemorrhages. 

Present Bleeding Episode. We did not consider any patient to have 
had an acute bleeding episode, nor did we include him in this study, if the 
bleeding had occurred more than 14 days prior to admission, unless he was 
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still actively bleeding or had had evidence of shock at the time of admission 
to the hospital. In attempting to determine the duration of bleeding prior 
to the present admission, it was estimated that 71 (36.4 per cent) had been 
bleeding for one day or less; 40 (20.5 per cent) for two days or less; 25 
(12.8 per cent) for three days or less; 43 (22.0 per cent) for from four 
to seven days, and 16 (8.2 per cent) for from seven to 14 days. Thus, 136 
(69.8 per cent) of the patients gave a history of having been bleeding for 
less than 72 hours prior to admission. 

The bleeding was manifested by hematemesis in 21 (10.8 per cent), by 
melena in 65 (33.4 per cent), and by both hematemesis and melena in 109 
(55.8 per cent) of the patients. Thus, 66.6 per cent of the patients had 
hematemesis and: 89.2 per cent melena. There was a slightly higher inci- 
dence of hematemesis in the cases with gastric ulcers (73.7 per cent), than 
in those with duodenal ulcers (62.3 per cent). 


Tas_e Ill 


Incidence of Coexisting Diseases 


Disease Per Cent Disease 

Arteriosclerosis 31 15.9% Asthma 2 1.0% 
Cardiovascular disease 26 13.3% Urinary tract calculi 2 1.0% 
Hypertension 13 6.7% Psychosis 2 1.0% 
Alcoholism with delirium 5 2.6% Hydronephrosis 1 0.5% 
Diabetes 4 2.1% Carcinoma of prostate 1 0.5% 
Nephritis 3 1.5% Bronchogenic carcinoma 1 0.5% 
Pulmonary tuberculosis 3 1.5% || Infectious hepatitis 1 0.5% 
Pyelitis 3 1.5% || Chronic pancreatitis 1 0.5% 

Biliary cirrhosis 1 0.5% 


Pain was associated with the bleeding in 109 cases (55.8 per cent), but 
there was no increased incidence of pain in any of the different groups. <A 
history of syncope was obtained in 67 (34.4 per cent). 

Coexisting Diseases. On admission it was found that one or more 
coexisting diseases of major significance were present in 58 (29.8 per cent) 
of the 195 cases. The incidence of coexisting disease was twice as high 
in those with gastric ulcer as in those with duodenal ulcer. 

The incidence of the most commonly associated diseases present was as 
follows: moderate or severe arteriosclerosis in 31 (15.9 per cent) ; cardio- 
vascular disease in 26 (13.3 per cent), and hypertension in 13 cases (6.7 
per cent). In addition to the above three, there were 30 other associated 
diseases present in 29 patients. In many cases these other diseases were 
present in addition to the hypertension, arteriosclerosis or cardiovascular 
disease. The incidence of these coexisting diseases is shown in table 3. 

Physical Findings. Evidence of shock was present in 39 (20 per cent) 
of the patients. The blood pressure was less than 100 systolic in 51 (26.1 
per cent), 101 to 140 in 128 (65.7 per cent), and above 140 in 16 (8.2 per 
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cent). The pulse was less than 100 in 122 (62.6 per cent) and above 100 
in 73 (37.5 per cent). 

Laboratory Data. As an indication of the severity of bleeding, we have 
taken the patients’ lowest red blood cell count and hemoglobin determina- 
tions. As is indicated in table 4, 187 (95.9 per cent) of the total 195 cases 
had a red blood cell count of less than 3.50 million. The remaining eight 
cases were included in our series because, in spite of a red cell count of over 
3.5 million, they were in shock at the time of admission. The distribution 
of cases according to red cell levels is shown in table 4. In all cases the 
lowest hemoglobin determinations corresponded to the lowest red blood 
cell determinations. 

Bleeding and clotting time, prothrombin time and platelet count deter- 
minations were done on more than one-half of the patients. Using the 
above determinations, plus other physical and laboratory findings, there 
was no case in which a diagnosis of blood dyscrasia could be made. 


TasLe IV 
Incidence of Cases According to Lowest Red Cell Count 


Red Count Number Percentage 
1.0-1.5 M 9 4.6°, 
1.5-2.0 29 14.9°; 
20-25 44 22.6% 
2.5 30 58 29.7° 
3.0.3.5 17 24.1% 
35 4.0 7 3.6% 
4.04.5 1 5% 


195 100.06, 


Total 


Roentgen-ray. A roentgenologic examination with contrast medium 
was made in 178 (91.3 per cent) of all the cases. This examination was 
performed within three days of admission in eight (4.1 per cent) of the 
cases; within four to seven days in 22 (11.3 per cent); within eight to 14 
days in 86 (44.1 per cent); within 15 to 21 days in 42 (21.5 per cent), 
and after 21 days in 20 (10.3 per cent). Thus, an early roentgen-ray ex- 
amination (in seven days or less) was done in only 30 (15.4 per cent) of 
all cases. In this group of 30 cases in which early roentgenologic studies 
were done, a positive diagnosis was made in two-thirds. 

Gastroscopy. Gastroscopy was done as an interval procedure in seven 
(3.6 per cent) of the 195 cases. All examinations were done at least two 
weeks after the bleeding had stopped and after roentgen-ray studies had 
been made. In five cases it was used because roentgen-ray and other ex- 
aminations had not given a definite diagnosis. In one of these cases a diag- 
nosis of gastritis with multiple bleeding points was made, and in the other 
four the examination was negative. Gastroscopy was done once to visualize 
a supposedly nonhealing gastric ulcer, and once because the roentgenologists 
were uncertain as to the presence of a gastric ulcer. In both of these cases 
the examination was negative. 
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SEVERE 


ACUTE 


General Treatment. The milk and cream diet with antacid, on a 24 
hour basis, was used in all but eight cases. In these latter patients, per- 
sistent nausea and vomiting precluded its use. Antisecretory drugs were 
used in about three-fourths of the patients. Barbiturates were used as se- 
dation in two-thirds of the cases, and narcotics in 12 per cent. No ill effects 
were encountered from the use of any of the antisecretory drugs, sedatives 
or narcotics. 

Intubation. A Levine tube was used in five cases to relieve distention 
secondary to pyloric obstruction, and in one case to give milk and cream 
to a psychotic patient. 

Plasma. Plasma was used to combat shock in 14 (7.2 per cent) of the 
cases, because blood was not immediately available. 

Blood Transfusions. Whole blood transfusions were used in 177 pa- 
tients (90.8 per cent) and they received a total of 786 pints, for an average 
of 4.4 pints for each patient. 

Control of Hemorrhage. "Excluding the cases in whom bleeding was 
stopped by early operation, or those who died while still bleeding, it was 
estimated clinically that bleeding had stopped by the end of the first 24 hours 
in the hospital in 61.7 per cent; by the end of 48 hours in 85 per cent; by 
the end of 72 hours in 90 per cent, and in all but three cases (1.8 per cent) 
by the end of four days. 

Recurrence. In the entire series, 11 cases (5.6 per cent) had a recur- 
rence of bleeding while in the hospital under treatment. In 10 cases this 
occurred between the third and fifteenth days, and in one case on the thirty- 
fifth day. ‘There were seven (6.1 per cent) of the duodenal ulcers, three 
(15.8 per cent) of the gastric ulcers, and one (2.1 per cent) of the cases 
due to undetermined cause which had a recurrence of bleeding. There was 
no higher incidence of recurrence in the younger than in the older age groups. 

Complications. With the medical treatment as outlined above, the most 
frequent complication encountered was constipation, in varying degrees of 
severity. In 36 cases (18.5 per cent), constipation was a major problem 
and severe enough to require frequent enemas, including oil retention enemas. 
Nine of these cases had fecal impactions which required manual removal. 
Two of the nine developed obstruction with secondary perforation of the 
bowel, and one ultimately died from this complication. In addition to con- 
stipation, there were 19 other complications in 19 cases which were thought 
to be secondary and directly attributable to the peptic ulcer or associated 
with the acute bleeding episode. These same 19 patients had seven other 
complications which were secondary to preexisting disease. The incidence 
of complications is shown in table 5. 

Only one patient, to our knowledge, developed homologous serum jaun- 
dice. ‘This patient had received both plasma and blood, and returned to 
the hospital three months after his acute bleeding episode with acute hepa 


tocellular jaundice. 
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Surgery. In the 195 cases there were 23 cases (11.8 per cent) who 
underwent an early or emergency surgical procedure. Of these, 13 (56.6 
per cent) were operated upon because of continuing uncontrolled bleeding ; 
four (17.4 per cent) because of recurrent bleeding, and one (4.4 per cent) 
because of perforation. Of the remaining five (21.8 per cent), three were 
operated upon because there was a shortage of compatible blood and it was 
not considered advisable to continue medical treatment. The other two 
patients were operated upon because they were in good condition and this 
admission represented their fourth or fifth bleeding episode, so it was de- 
cided not to wait to do interval operation. None of these five cases would 
have gone to operation early, considering their good response to medical 
treatment, if there had been sufficient blood available or if they had not 
had so many previous episodes of bleeding. 

As noted above, in the 23 cases undergoing early or emergency surgery, 
13 were for uncontrolled bleeding. Of these 13, three (23.1 per cent) were 
operated upon within the first 24 hours, seven (53.9 per cent) within the 


Taste V 
Incidence of Complications in Cases Treated Medically 
Secondary to Primary Disease Secondary to Coexisting Disease 


Constipation, severe \cute pulmonary edema 

Pyloric obstruction : Pyelonephritis 

Unexplained fever : Acute urinary retention 

Pneumonia Congestive heart failure 

Perforation of colon secondary to fecal Cerebral thrombosis 
impaction 

Psych i 

Paralytic ileus 

Lower nephron syndrome secondary to 
incompatible blood 


Osis 


first 48 hours, 12 (92.3 per cent) within the first 72 hours, and all 13 within 
four days of admission. The four patients who had operation because of 
a recurrence of bleeding while in the hospital were operated upon within a 
few hours of the onset of the recurrence, on the third, seventh, fourteenth 
and seventeenth days, respectively, after admission. 

At operation 16 cases (69.6 per cent) were found to have evidence of 
active bleeding, 15 of these being arterial bleeding in gastric or duodenal 
ulcers, and one being from multiple bleeding points in a hypertrophic gas- 
tritis. In four cases (17.5 per cent) a duodenal ulcer was found but there 
was no active bleeding, and in three cases (13.1 per cent) there was no evi- 
dence of any disease process. In one of these three cases only palpation of 
the duodenum and not a duodenostomy was done at the time of operation, 
and 17 days later a duodenal ulcer was demonstrated on roentgen-ray. 

Mortality. There were 11 deaths in our series of 195 cases, representing 
a gross mortality of 5.6 per cent. A brief clinical summary of the 11 fa- 
talities follows: 
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Cast Reports 


Case 1. The patient was 70 years old, and the acute bleeding episode was con- 
trolled by the third day. He had arteriosclerotic heart disease with auricular fibril- 
lation, developed pneumonia on the twenty-first day and died on the thirty-second 
day. Autopsy revealed a healed duodenal ulcer. 

Case 2. The patient was 41 years old and had been hospitalized (in a private 
hospital) for bleeding for two weeks before admission, but had received no blood 
transfusion. The admission red blood cell count was 1.1 million. He received intra- 
venous fluids and was receiving whole blood when he died two hours after admission. 
Autopsy revealed a penetrating posterior duodenal ulcer with erosion and rupture 
of the pancreaticoduodenal artery. 

Case 3. The patient was 59 years old and gave a history of melena for two 
weeks. He received seven pints of blood in four days but was operated upon because 
of continued bleeding. He died three hours following operation. At operation a 
duodenal ulcer was found, but it was not actively bleeding. However, the intestinal 
tract was filled with blood. No autopsy was performed. 

Case 4. The patient was 52 years old. He had been treated with large doses 
of bismuth and paregoric for six months prior to admission because of chronic diar- 
rhea. His bleeding had already stopped by the second day, but on the fourth day 
he developed a fecal impaction which later caused perforation of the cecum and sec- 
ondary peritonitis. He was operated upon the ninth day but died one hour later. 
Autopsy revealed two small gastric ulcers with evidence of recent hemorrhage. 

Case 5. The patient was 59 years old and was admitted for treatment of dia- 
betic gangrene of the left foot. He developed hematemesis on the twenty-first day, 
became comatose and remained so until his death on the thirty-second day. He was 
in shock due to hemorrhage several times, despite his receiving four pints of plasma 
and 18 pints of blood in this 11 day period. He also developed pneumonia on the 
second day of his bleeding. Autopsy revealed a gastric ulcer with evidence of recent 
bleeding. 

Case 6. The patient was 73 years old and had been hospitalized for 10 months 
for arteriosclerotic cardiovascular disease and uremia. He was comatose and con- 
sidered moribund at the time the bleeding started. His general condition was too 
poor to allow operation and he died in five days, although he had received 16 pints 
of blood. Autopsy revealed a gastric ulcer with evidence of recent bleeding. 

Case 7. The patient was 57 years old. He was admitted for chronic cor pul- 
monale complicated by pneumonia, and he started bleeding 24 hours after admis- 
sion. Because of pulmonary edema, blood had to be given slowly, but he received 
1,000 c.c. before he died, 12 hours after starting treatment. Because of his severe 
pulmonary and cardiac disease, surgery was not considered feasible. Autopsy re- 
vealed an ulcer of the pyloric canal with evidence of recent bleeding. 

Case 8. The patient was 35 years old. Before this bleeding episode the patient 
was operated upon for a chronic gastric ulcer, but technically it was impossible to 
resect the stomach because of the presence of a severe advanced chronic pancreatitis. 
Accordingly, no definitive operative treatment could be done. Massive bleeding oc- 
curred five days after operation, and because of the previous operative findings the 
patient was treated medically. Bleeding was controlled after two days but then re- 
curred on the seventh day. He received a total of 13 pints of blood but died on the 
eighth day. Autopsy revealed a gastric ulcer with a large eroded vessel in the base. 

Case 9. The patient was 58 years old and was admitted for severe hypertensive 
cardiovascular disease with congestive failure. He developed severe upper gastro- 
intestinal hemorrhage while in the hospital. He continued bleeding and, although he 
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received 10 pints of blood, he died four days after the bleeding started. Operation 
was not done because of his severe cardiac disease. No autopsy was performed. 

Case 10. The patient was 53 years old and was admitted with terminal broncho- 
genic carcinoma and chronic nephritis with massive edema. He began bleeding on 
the tenth day after admission, and this was controlled within the first 24 hours on 
conservative therapy. He died 39 days later from renal failure and pulmonary edema. 
No autopsy was performed. 

Case 11. The patient was 56 years old. His bleeding was controlled by the 
second day, and he was apparently having an uneventful convalescence when he de- 
veloped pneumonia and died on the twelfth hospital day. Autopsy revealed an ex- 
tensive pneumonia and a healing gastric ulcer with no evidence of hemorrhage. 


From these case histories, it is seen that nine out of the 11 patients who 
died were over the age of 50. In four (cases 1, 4, 10 and 11), the gastro- 
intestinal hemorrhage had been controlled for at least seven days, and there 
was no evidence of a recurrence of bleeding at the time of death. Two of 
these deaths (1 and 10) were attributed to preéxistive diseases, and the 
other two (4 and 11) to complicating diseases. 

Death was attributable to exsanguinating hemorrhage in seven cases 
(2, 3, 5,6,7,8 and 9) (3.6 per cent). Three of these patients (6, 7 and 9) 
were severely ill from preéxisting diseases for which they had been admitted 
to the hospital. In addition, although it was known that medical manage- 
ment was failing to control their bleeding, they were too sick to permit 
surgical intervention. 

Since it usually has been customary to classify the severity of bleeding 
according to the level of the red cell count, and since there developed in our 
minds some question as to the accuracy of such a concept, we made a study 
of the deaths in relationship to the red cell levels. It developed that of the 
140 cases with counts of 3.0 million or under, there were nine deaths (6.4 
per cent), and of the 82 cases with a red cell count of 2.5 million or under, 
there were six deaths (7.3 per cent). Thus it would seem that red cell 
levels, per se, are not necessarily a good indication of the severity of bleed- 
ing. Furthermore, had we chosen 3 million, or even 2.5 million, as the 
arbitrary upper limit for our studies, there would have been no great increase 
in the mortality rate. 

The mortality rate in the group of gastric ulcers (31.6 per cent) was 
more than 12 times as high as that of the duodenal ulcers (2.6 per cent). 
In the group due to undetermined cause, the mortality rate was 4.3 per cent, 
and in the hypertrophic gastritis and other groups it was O per cent. 

Advanced age and arteriosclerosis were two factors which definitely 
increased the mortality. The mortality rate for patients over 50 years of 
age was 11.4 per cent, and for those under 50 was only 1.7 per cent. The 
mortality rate for patients having arteriosclerosis as an associated disease 
was 16.1 per cent, compared to 3.7 per cent for those who did not have this 
disease. 

There were 11 patients who had recurrences of bleeding while still in 
the hospital, and one of these died. This patient (case 8) was the man 
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who had had operation prior to the bleeding episode and in whom it had 
been impossible technically to resect his large gastric ulcer. 

There was one surgical death in the 23 cases operated upon for con- 
tinued or recurrent bleeding or a complication of the ulcer itself, which gave 
a mortality rate of 4.4 per cent. The other surgical death was following 
an operation for a ruptured cecum, which we considered a complication of 
the treatment. 

Discussion 

It is difficult to make accurate comparisons with other work of this 
character that has been published, because of variations within individual 
patterns of therapy, and also because of our inability to evaluate properly 
the conditions under which the various groups were treated. There is also 
quite a difference in the criteria for the selection of cases and for the classi- 
fication of severity of hemorrhage. Insofar as we are capable of judging, 
however, our results compare favorably with any of those reported. 

For whatever good results we may have obtained, we are indebted to 
many outside of our own service. Dr. Harold Gordon, Chief of the La- 
boratory Service, and his associates have worked untiringly to procure the 
large amount of blood which we have used, or kept available for use, in 
these cases. We wish to acknowledge this and to thank them and the 
Louisville Red Cross Blood Center for their invaluable assistance. 

Also, as has already been stated, we have worked in close codperation 
with the surgical service in the management of these cases. We conceive 
of our relationship as being essentially that of a team in which both services 
follow these cases from the time of admission until the bleeding has been 
controlled and the patient discharged. From the time of admission, as long 
as medical management is felt to be effective, it is under the supervision of 
the medical service. If and when it becomes apparent that medical manage- 
ment is inadequate, then the responsibility and supervision of the manage- 
ment are shifted to the surgical service. It would follow that, as an integral 
part of the team, they would share with us the credit for any results we 
may have obtained. This, however, would not be a full appraisal of their 
contribution. By the pattern of our management, it is evident that only 
the more difficult problems came under their responsibility. Specifically, 
of the 13 cases which were operated upon because of the failure of medical 
management to control the bleeding, five were patients who were actually in 
shock, and there were six others whose condition was considered poor. 
That Dr. Joseph Hamilton, Chief of the Surgical Service, and his asso- 
ciates were able to perform their surgery on these 13 patients with the loss 
of only one case bears testimony to the effectiveness of their management. 

As to the appraisal, in retrospect, of our pattern of therapy, we are con- 
vinced that it is rational and effective. We believe that rest flat in bed, the 
use of antacids and a mixture of milk and cream, day and night, and the 
liberal use of blood transfusions constitute the foundation of medical therapy 
for upper gastrointestinal hemorrhage. 
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With some exceptions, which will be noted, we believe that these patients 
should be treated medically, and that operation should be resorted to only if 
medical treatment fails. We have no rule-of-thumb to determine whether 
medical measures are adequate. The patients must be considered individ- 
ually. In the absence of contraindications, we believe that operation should 
be resorted to, even in the first few hours, if there is evidence of continued 
massive bleeding such as would be shown by difficulty in improving or 
maintaining the blood pressure by continuous or frequent transfusions. Also, 
assuming the patient to be a satisfactory surgical risk, we believe that opera- 
tion should be performed if the patient has been subject to repeated hemor- 
rhages, if the bleeding is coming from a gastric ulcer, if the patient is in the 
older age group, or if there exist other indications for operation, such as per- 
foration, obstruction not correctable by medical treatment, or a history of a 
proved ulcer which has been refractory to medical management. 

One of our greatest dissatisfactions is concerned with our inability to 
determine accurately, in many cases, whether the patient is actively bleeding 
and, if so, how much. It has been shown * on experimental animals that 
one-sixth to one-quarter of the total blood volume may be lost, if the animal 
is in the supine position, without appreciably affecting the pulse or blood 
pressure. The behavior of some of our patients lends support to this ob- 
servation. The unreliability of the red cell count and hemoglobin deter- 
minations, as an indication of the severity of hemorrhage, has long been 
recognized, especially during the first few hours following the hemorrhage. 
Our studies lend support to this concept. If there were an accurate way 
of determining earlier that a patient is actively bleeding, and to what degree, 
thus providing more time to do something about it, one of the worst ob- 
stacles in the management of these cases would be eliminated. We have 
entertained the idea of placing the patients semi-upright, at about a 45° 
angle in bed, once they were out of shock and the pulse and blood pressure 
were stabilized, in the hope that it would make the pulse and blood pressure 
a more sensitive indicator of further bleeding. However, such a procedure 
would increase the blood pressure, thereby increasing the chance of aggra- 
vating the hemorrhage, and we have been reluctant to try it. We also 
have in mind the use of blood volume determinations, in the hope that this 
might add to the accuracy of our evaluation of the bleeding episode. 

We are also concerned by the problem of constipation in these patients. 
It is a definite annoyance to both the patient and the physician, and, as two 
of our cases have shown, may have serious consequences. We have pre- 
ferred not to use laxatives, feeling that it was preferable not to stimulate 
the intestinal tract and that, with diligence on the part of the physician, the 
lower bowel elimination could be taken care of satisfactorily by the use of 
enemas. We still believe this to be true, but it may be that the choice of a 
different antacid or the judicious use of laxatives would be a better solution 
to the problem. 
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SUMMARY AND CONCLUSIONS 


1. A review has been presented of 195 cases of severe upper gastroin- 
testinal bleeding which were treated over a five-year period at the V. A. 
Hospital, Louisville, Kentucky. 

2. The regimen of medical management for these cases included antacid 
therapy and a milk and cream mixture at frequent intervals on a 24 hour 
basis, plus early whole blood transfusions sufficient to counteract shock or 
to bring the red blood count to 3.5 million or slightly above. 

3. Of the 195 cases, 23 received early or emergency surgery, 13 of 
which were operated upon for continuing bleeding which was not being 
controlled satisfactorily under medical management. 

4. There were 11 deaths (5.6 per cent) in the 195 cases. Of these, 
there were seven cases (3.6 per cent) in which death was due to uncontrolled 
hemorrhage. In three of these seven patients, the bleeding occurred as a 
complication of a severe preéxisting disease. Brief clinical abstracts were 
presented on the 11 patients who died. 

5. As a result of our observations it is felt that, in general, and in the 
absence of contraindications, operation is indicated in acute severe upper 
gastrointestinal hemorrhage, of the type described, under the following 
conditions : 


a. When medical treatment is not effective. 
b. If the patient is past 50 years of age. 

c. If the bleeding is coming from a gastric ulcer. 

d. If there are other indications for surgery, such as perforation, pyloric 
obstruction, repeated hemorrhage or a history of a proved ulcer which has 
been refractory to medical management. 

6. Some of the problems associated with the management of upper 
gastrointestinal hemorrhage have been discussed, particularly those which 
relate to bowel elimination and to the difficulties incident to the accurate 
determination of the presence and degree of active bleeding. 
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PYELONEPHRITIS LENTA 
By Otto Sapuir, M.D., and Bernarp Taytor, M.D., Chicago, Illinois 


INTRODUCTION 


THE clinical entity, “malignant hypertension,” and the pathologic lesion 
called “malignant nephrosclerosis” have for a long time been ill defined and 
poorly understood classifications which have served as waste-baskets. Into 
the first have been thrown all cases of hypertension with uremia without 
recognizable cause, while the second has received every kidney showing 
petechiae and arteriolonecrosis. After a study of the renal lesions found 
in a large series of cases of so-called malignant hypertension, we believe that 
specific anatomic lesions, though multiple, are quite distinct and in almost 
every instance identifiable. We also found that these lesions are often 
clinically evident and separable etiologically. Finally, we concluded that an 
overwhelming majority of cases were caused by severe chronic nondestruc- 
tive pyelonephritis. 

HistoricaL SuRVEY 


Malignant hypertension was first separated as an entity by Volhard and 
Fahr * in 1914, who described it as an arteriosclerosis with a superimposed 
acute glomerulonephritis, and termed it a “combination form” of Bright's 
disease. Shortly after this, the inflammatory element of the disease was 
denied by Jores* and Lohlein,® who attributed the glomerular lesion to 
rapidly occurring ischemia consequent to severe arteriosclerosis. Later, 
both Volhard * and Fahr ° reversed themselves, the latter coining the term 
“malignant sclerosis.” He suggested a toxic cause for the endarteritis and 
necrosis of the arterioles. Kieth, Wagener and Kernohan * emphasized the 
widespread arteriolar involvement, described the characteristic retinitis and 
named the disease “malignant hypertension.” With the exception of the 
classic work by Goldblatt on ischemic renal hypertension, little progress has 
been made in clarifying the etiology and pathogenesis of the disease. Most 
authorities *** *®''*"*™* have accepted Fahr’s explanation, that the dis- 
ease is merely a variant of renal arteriolosclerosis with terminal arteriolo- 
necrosis. Many have reserved a special position for that type which occurs 
in the youngest age group, runs a rapid course, and eventuates in larger, 
smoother kidneys with much less scarring. 

Most of the standard texts and pertinent articles refer to malignant 
nephrosclerosis as synonymous with malignant hypertension. Yet, though 

* Received for publication August 25, 1951. 

From the Department of Pathology, Michael Reese Hospital, Chicago, Illinois. This 


department is in part supported by the Michael Reese Research Foundation. 
Aided by a grant from the Ira Frank Fund. 
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of a single morphologic entity. 
as markedly contracted, normal in size or slightly enlarged. 
varies from smooth to finely granular, to coarsely granular, or scarred. 
Usually it is red, and, almost uniformly, smaller or larger hemorrhages are 
The microscopic descriptions are just as confused, some au- 
thorities stressing glomerular changes, others tubular damage, and still 
others, changes in the interstitial tissue. 
found by all—arteriolonecrosis. 
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21% normal 
severely 


Small (average, 


Normal or slight 
ly swollen, occa- 
sionally con- 


Usually normal 


Normal, slightly 
enlarged or con- 
tracted. May 

differ in size 


slightly small 


Kidney in Gross 


Hemorrhages 


Bright petechiae 


in every case flat 


Hemorrhages of 
varying size and 
irregular outline 


Not mentioned. 
(Thrombonecro- 
sis found micro- 
scopically in 
65%) 


Ill-defined red 
dish areas or 
spots 


Usually large 
hemorrhages, 
sometimes small 


Numerous punc 


areas. 


Contracted in 79% 


Finely 


tate hemorrhages | and 


Flea-bitten 


slightly reduced 


Surtace, Scars, etc. 
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these terms are almost universally used, there is no consistent description 
Grossly, the kidneys are variously described 


Diffusely granular with 


brown elevations 


above slightly depressed 


Few deep scars 


Slightly granular or well- 
marked granulations. 

Brown or grayish-red, 
variegated by yellowish 
areas 


Surface uneven but usu 
ally not definitely gran 
ular 


Smooth surface if nor- 
mal size; granular sur- 
face if contracted 


granular, firm 
red. The cortex is 


No description 


prevailing opinions gleaned from the literature and a few standard texts. 
It seems remarkable that the term, malignant nephrosclerosis, could have 
perpetuated itself in the absence of one characteristic gross and microscopic 
re. One gains the impression that the adjective “malignant” was bor- 


Only a single common feature is 
1 is a summary of a few of the 
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The surface 


| 


Microscopic Appearance 


Marked interlobar artery sclero 
sis. Arteriolar necrosis, Non- 
specific glomerular changes with 
tubular degeneration 


Nephrosclerosis with necrosis anc 
endarteritis of interlobular, af 
ferent and glomerular vessels 


Severe sclerosis of small arteries 
and arterioles. Thrombonecrosis 
in 65%. Focal glomerulitis in 35% 
(considered a characteristic find- 
ing) 


Arteriosclerosis with multiple mi 
nute infarcts 


Benign nephrosclerosis with ar- 
teriolar necrosis and epithelial 
crescents 


Arteriosclerosis and arteriolone 
crosis with glomerular infarction 
and tubular degeneration 


Acute necrotizing arteritis and 
arteriolitis. If malignant hyper 
trophy is superimposed on benign 
| there is arteriosclerosis 


and the expression 


“nephrosclerosis” from the arteriolar nephrosclerosis found quite often in 


essential or so-called benign hypertension. 


“Malignant nephrosclerosis” 


does not exist as a single, well defined disease, and such terminology should 


be di 


scarded. 


This study concerns an examination of the kidneys of 50 patients diag- 
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nosed clinically as having malignant hypertension. After careful evaluation 
of the renal changes (and disregarding the loose concept of malignant nephro- 
sclerosis), it was found that the vast majority of parenchymal changes fitted 
the concept of chronic pyelonephritis, so well described by Weiss and Parker.” 
Superimposed upon old inflammatory changes, a more recent necrosis of 
some of the arterioles was found. To differentiate this type of kidney lesion 
from those of the “destructive” variety of pyelonephritis with hydronephrosis 
(pyonephrosis, abscesses and destruction of pyramids), the term “pyelo- 
nephritis lenta’’ was coined. 

Pyelonephritic contracted kidneys had been described in the various 
older texts of pathology, but their clinical significance had not been recog- 
nized until Weiss and Parker's studies."* These authors also gave a clear- 
cut description cf the relevant gross and microscopic changes, establishing 
easily recognizable criteria. The relation of chronic pyelonephritis and 
hypertension in general has since been pointed out on many occasions and 
very recently again by Dovsen, Ball and Platt."* 

Prior to the study of Weiss and Parker, many kidneys, the seat of these 
changes, had been classified as chronic glomerulonephritis, and thus the role 
of chronic pyelonephritis lenta in relation to hypertension had not been fully 
appreciated. This fact is graphically illustrated by a perusal of our own 
autopsy diagnoses before and after Weiss and Parker's pertinent study. 
During a five year period (1935-1939) before Weiss and Parker’s study, 
chronic glomerulonephritis was diagnosed 15 times among an autopsy popu- 
lation of 1,799, and chronic pyelonephritis nine times. However, during 
the years 1945-1949, chronic glomerulonephritis among an autopsy material 
of 2,234 was diagnosed only twice, and chronic pyelonephritis 47 times 
(chart 1). 


METHOD 


The present study was based on an examination of the kidneys from 50 
patients clinically diagnosed or diagnosable as malignant hypertensives. 
First, certain features of the histories and gross anatomic findings were 
reviewed and analyzed. The microscopic slides were then reéxamined for 
the criteria set by Weiss and Parker, and an attempt was made to define 
clearly the changes of the nondestructive variety of chronic pyelonephritis 
or pyelonephritis lenta. 

In the following, the more pertinent clinical features of patients with this 
type of kidney lesion will be briefly reviewed. Special attention has been 
paid to the arterial blood pressure, the blood chemistry findings in regard 
to renal failure, and the presence or absence of anemia. An attempt is also 
made to show how, in such instances, the anatomic diagnosis of chronic 
pyelonephritis of a special type can frequently be made clinically, rather than 
the ambiguous diagnosis of either benign (essential) or malignant hyper- 
tension. A description of the relevant renal lesions, especially those ap- 
parently causing the arterial hypertension, will also be given. An emphatic 
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No. Cases Nephrosclerosis _ 
Chr. Glomerulonephritis 
Pyelonephritis 


/3 
58% 


2 .09% 


Time 935- 1940- 1945- 
Period 1939 1944 1949 
* % of total autopsies 
Cuart 1. Uncorrected autopsy diagnoses for this 15 year period show a trend toward 


more frequent anatomic diagnosis of chronic pyelonephritis at the expense of chronic glo- 
merulonephritis and nephrosclerosis. 


distinction is made between this type of pyelonephritis, designated as the 
“lenta variety,” and the “destructive variety,” with pyonephrosis and erosion 
of portions of the pyramids and cortex. 


SELECTION OF CASES 


It soon became obvious that the selection of cases would be a fairly 
difficult procedure, since the clinical entity of malignant hypertension is a 
rather vague one. It was frequently associated with unrelated, though 
possibly modifying lesions, such as urinary obstruction with ascending in- 
fection, malignancies, infections, etc. Many cases were complicated by 
recent arteriosclerotic occlusions in brain and heart, or by severe heart 
failure. So that we might arrive at a clinical constant and not have to 
assess these modifying factors, we selected only those patients with hyper- 
tension dying in uremia. If patients were moribund on admission, hyper- 
tension was not required, since it is well recognized that a fall in blood 
pressure occurs just before death. A history of hypertension was deemed 
sufficient. We eliminated all instances of ascending infection due to ob- 
struction of the lower urinary tract, such as calculi, prostatic enlargement, 
postprostatectomy infections, neoplastic obstruction of ureters, etc. All 
cases complicated by recent myocardial or cerebral infarcts, and those whose 
clinical picture was primarily that of heart failure, whether due to hyper- 
tensive, coronary artery or valvular heart disease, were also excluded. 
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Although malignant hypertension is usually conceded to be a rather rapidly 
progressive disease, with or without preéxisting “benign” hypertension of 
prolonged duration, the histories were often difficult to assess, since the 
patients were frequently admitted in a disoriented or comatose state. In 
the main, a more or less rapidly progressive course was noted. The age 
group is restricted by some to patients of middle age or below. However, 
the age factor was neglected in our selection, as it is by the majority of 
authorities. In all, only 50 cases met the above described criteria out of 
an autopsy population of 4,030 during the years 1940 to 1949. 

To arrive at a basis for comparison, we chose as controls a second series 
of 50 patients with hypertension, all of whom had died of complications 
other than uremia. These complications included myocardial and cerebral 
infarcts and heart failure. ‘Their clinical and anatomic features were simi- 
larly reviewed and compared statistically with the cases diagnosed as ma- 
lignant hypertension. In both series the selection was of consecutive cases 
which met the previously mentioned criteria. 


CLINICAL NOTES 


In an attempt to find a common denominator, we analyzed several of the 
more important clinical features of our selected cases. The average age of 
the malignant hypertension group was 47.7 years, as compared with the 
control group average of 64.6 years. This is a significant difference, quite 
in accord with established ideas of separating malignant hypertension as a 
definite entity. Sixty per cent were males and 40 per cent females, a statis- 
tically insignificant difference. 

A history of definite antecedent attacks of chills, fever, pyuria, back pain, 
etc., was seldom obtained. This is readily understandable, since this history 
was not sought by the clinician, and the seriously ill patient did not volunteer 
the information. In any event, pyelonephritis, more frequently than usually 
recognized, causes few overt symptoms, and most attacks are probably 
unrecognized. The clinically manifest duration of the entire disease was, 
on the whole, below two years, a large minority noting the onset of symptoms 
two months or less prior to death. Another large minority gave a history 
of onset of hypertension dating back two to 20 years. Valid statistical data 
were difficult to obtain, not only because of the small number of cases but 
also because of inadequate histories. Only five cases (10 per cent) showed 
a systolic blood pressure below 200 mm. Hg or a diastolic below 100 mm. 
The average systolic was 227 mm. and the average diastolic was 133 mm. 
In the control series the average systolic was 180 mm. and the average 
diastolic was 102 mm. 

The degree of azotemia could not be evaluated in all cases, since it was 
recorded variously as serum urea nitrogen and non-protein nitrogen. It 
was often taken either in desultory fashion or not at all, particularly when 
the patient survived for only a short time after admission. Of 44 cases in 
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which this was recorded as serum urea nitrogen or non-protein nitrogen, 
the figures were above 55 mg. per cent in every case, above 100 mg. per cent 
in 29 (or 68 per cent of the cases), and above 200 mg. per cent in 20 (or 
45 per cent of the cases). Anemia was an almost constant laboratory find- 
ing. Urinary albumin varied from traces to 4 plus. Pus cells in pathologic 
numbers were found quite commonly. Red cells varied in numbers from 
absent to many. Casts of many varieties were occasional findings. 

Thus the significantly diagnostic features of the group were a lower 
average age, systolic blood pressure above 200 mm. and/or diastolic above 
100 mm., uremia, anemia, and the pathologic urinary findings. The heights 
of the arterial blood pressure differentiated the group of chronic pyelone- 
phritic patients from those with chronic glomerulonephritis, in which the 
tension seldom reaches this level; and the constant, fairly severe anemia 
separates them from patients with nephrosclerosis (“essential hyperten- 
sion” ). 

Gross KipNey AND Heart FINDINGS 


The average weight of both kidneys was 244 gm. in the uremic group, 
as compared to 322 gm. in the control series of hypertension without uremia. 
A difference in size of each kidney was mentioned in a considerable number 
of cases, despite the custom in this institution of weighing kidneys together 
(figure 1). In eight cases one kidney was much more involved than the 


Fic. 1. The right kidney is definitely smaller. There are a bilateral, coarse nodularity 
and numerous large flat scars. The latter are best seen on the cut edge or tangentially. 
Small punctate hemorrhages are just visible. 
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Fic. 2. The shallow scars are well illustrated on both the flat surface and the cut edges. 


opposite one. In general, the kidneys were smaller than normal and their 
capsules stripped off with some difficulty. The kidneys were usually de- 
scribed as yellowish, resembling those of chronic glomerulonephritis. 
Though at first sight the surfaces may have appeared smooth, there were 
almost uniformly present a few larger or smaller broad, flat scars which were 
slightly depressed beneath the surface. If the scars were large and involved 
a great portion of the kidney surface, they were sometimes difficult to recog- 
nize (figure 1). They became more apparent on the cut surface because 
of the shallow U-shaped depression they produce (figure 2). The surface 
of these scars was yellowish-red and, though they may have seemed smooth, 
on closer inspection they were either velvety or very finely granular (figure 
2). Hemorrhages, usually petechiae, were mentioned in only 40 per cent 
of the cases, though we believe from the microscopic picture that their in- 
cidence would have been much higher if a more careful search had been 
made (figures 3 and 4). On section, the normal architecture of the cortex 
was not recognized, being thinned, usually yellowish, and containing grayish 
or pinkish streaks, which were also noticeable in the pyramids. Often the 
tips of the latter were flattened instead of cone-shaped. The pelvis was 
usually slightly dilated and quite often disclosed a thickened, opaque though 
velvety mucosa. Abscesses were never present, unless a definite acute 
exacerbation of chronic pyelonephritis was present. 
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The hearts exhibited the expected diffuse hypertrophy of hypertension, 
weighing, on the average, 445 gm. Often the findings were nonspecific, 
except for the frequent recording of a bland fibrinous pericarditis. 

In summary, the kidneys were considerably reduced in size, often un- 
equally. They were smooth or nodular, with flat granular yellowish-pink 
scars and scattered petechiae. The cortex was narrow, with obscured 
scarred architecture. The pelves were scarred and the tips of the pyramids 
flattened. The heart was hypertrophied, and there was frequently an acute 
fibrinous pericarditis. 


Fic. 3. Multiple petechial hemorrhages are seen on the pale surface. The shallow 
scars are not well seen. 


HistToLocic FINDINGS 

Sections of the kidney were all critically re-analyzed, in most cases the 
routine hematoxylin and eosin stain being used, though a few were also 
stained with trichrome and orcein dyes. Nine inflammatory parenchymal 
lesions were specifically studied, as well as five vascular lesions, as follows : 

An attempt was made to grade each criterion in every case on the basis 
of 1 to 4 plus estimations, and when in doubt we used the lower estimate. 
After this a final analysis was made and a conclusion drawn, both as to the 
type of renal disease encountered and as to its grade, again on a 1 to 4 plus 
basis. 

In the past few years we, as well as others (McManus,"* etc.), have 
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Fic. 4. Larger hemorrhages as well as the broad, flat scars are easily seen on the external 
surface of this kidney. 


noticed in routine autopsies of patients whose death was unrelated to renal 
diseases the very frequent findings of small renal scars containing most of 
the criteria listed below and appearing with increasing frequency in older 
age groups. Neither the clinical history nor the gross anatomic findings 


Taste II 
Microscopic Criteria Used in Judging Kidneys for Evidence of Chronic Pyelonephritis 


1. Pleomorphic interstitial infiltrate 

2. Tubular chan 
a. Dilatation by colloid casts with flattened epithelium 
6. Atrophy 
c. Inflammation within tubules 

. Glomerular lesions 

a. Concentric periglomerular fibrosis 
6. Alterative glomerulitis 


c. Fibrosis and hyalinization of mene 


. Chronic pyelitis and renal capsular scarring 

Vascular lesions 

a. Arteriosclerosis or healed arteritis of interlobar arteries 
6. Arteriosclerosis or healed arteritis of interlobular arteries 
c. Diffuse hyperplastic sclerosis of arterioles 

d. Fibrohyaline change in arterioles 

e. Thrombonecrosis of arterioles 
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gave any clue to the etiology of these scars. We have interpreted them as 
focal chronic pyelonephritis and have concurred in the opinion that they are 
the result of unrecognized minimal attacks of a really quite ubiquitous dis- 
ease which, in most cases, causes no significant renal disturbance. We 
eliminated these from our data as the cause of the hypertension, only the 
diffuse disease being retained. This was occasionally difficult when only 
one or two small blocks of kidney could be examined. 


I. INTERSTITIAL INFILTRATE 


In most cases, the inflammatory exudate in the interstitial tissue was 
of a pleomorphic nature, consisting of lymphocytes, plasma cells, histiocytes 


ic. 5. Concentric periglomerular fibrosis. Note the atrophic tubules and profuse interstitial 
exudate. Occasional tubules are dilated. Hematoxylin and eosin stain. X ‘ 


and occasional eosinophils (figure 5). When the lesion was acute there was 
a predominance of polymorphonuclear leukocytes, with a typical involvement 
of the periglomerular lymphatics, and occasional perivascular concentration 
simulating periarteritis nodosa. As the activity died down this was grad- 
ually replaced by histiocytes, plasma cells, lymphocytes, a few eosinophils 
and young fibrocapillary tissue. Later on, lymphocytes became the pre- 
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dominant feature, with a few plasma cells and histiocytes, and a rare eosino- 
phil. Finally, in the quiescent phase, interstitial fibrosis became the promi- 
nent lesion and, while lymphocytes were found in fairly large numbers, 
plasma cells and histiocytes were quite sparse and eosinophils absent. Since 
this last state is also found in chronic glomerulonephritis, in the replacement 
fibrosis of nephrosclerosis, in old infarcts, etc., it was rather difficult to 
evaluate. Therefore, a diagnosis of chronic pyelonephritis was not made 


Thyroid-like tubules filled with colloid casts. Hematoxylin and eosin stain. 100. 


in the absence of more characteristic criteria. A significant (2 plus or 
better ) chronic pleomorphic infiltrate was found in 88 per cent of cases. 


Il. TuspuLak CHANGES 
A. “Colloid casts,’ which were very often present, were the result of 
dilatation of the convoluted tubules and loops of Henle, with flattening of 
the epithelium and deposition of refractile eosinophilic “casts.” When they 
were seen in such profusion as to give a thyroid-like picture, they were con- 
sidered quite characteristic of chronic pyelonephritis (figure 6). They 
were not found in the acute stages of pyelonephritis. Occasional colloid 
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casts in dilated tubules were also found in the scarred areas of arteriosclerosis 
and glomerulonephritis. Therefore, when they were sparse and scattered, 
they were not used as confirmatory evidence in the final histologic diagnosis. 
Moderate to large numbers of colloid casts were found in 66 per cent of the 
cases, compared to only 4 per cent of the controls. 

B. Small atrophic tubules were perhaps just as frequent a finding as those 
dilated by colloid casts, but since they are nonspecific lesions found in the 
fibrotic areas of both degenerative and inflammatory diseases they could not 
be used as one of our criteria (figure 8). Occasionally these were the most 
prominent tubular feature, colloid casts being inconspicuous. 


Fic. 7. Concentric periglomerular fibrosis. Hematoxylin and eosin stain. 280. 


C. Inflammatory cells within the tubules in the form of polymorpho- 
nuclear leukocytes were a quite common finding. Whether this was indi- 
cative of activity of inflammation or merely the result of the irritating in- 
fluence of noxious material in the colloid casts is difficult to say, since they 
were occasional findings even in the dilated tubules of “burnt out” pyelo- 
nephritis. In the acute stages or acute exacerbations of chronic pyelone- 
phritis, they were found in profusion filling the tubular lumina and form- 
ing casts. Thus, their value in the diagnosis of acute pyelonephritis was 
great, while their significance in the chronic stages was of much less im- 
portance. In our series, 42 cases (84 per cent) had acute inflammatory 
cells within tubules, as opposed to only one in the controls (which showed 
only 1 plus inflammatory cells). 
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Il]. GLoMERULAR LESIONS 


A. Concentric periglomerular fibrosis was a fairly characteristic and 
constant finding, due to the organization of the periglomerular polymorpho- 
nuclear infiltrate of the acute stage. It was always extracapsular and, as 
such, readily distinguished from the crescents of glomerulonephritis (figures 
5 and 7). Occasionally demilunes were also found in association with the 
periglomerular fibrosis, probably as the result of organizing intracapsular 
hemorrhages due to arteriolonecrosis and not as the result of a primary 
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Fic. 8. Arteriolar necrosis of afferent arteriole extending into glomerular capillaries. 
The two interlobular arteries show “onion-skin” intimal proliferation, with marked luminal 
narrowing. Note also the interstitial infiltrate, the dilated and atrophic tubules, and the 
lack of involvement of the glomeruli. Hematoxylin and eosin stain. X 140. 


glomerulitis. Difficulty was seldom experienced in differentiating this peri- 
glomerular lesion from the diffuse fibrosis found in the very common tiny 
cortical arterial scars and in larger organized infarcts. It must again be 
emphasized that with advancing age, small chronic pyelonephritic scars 
become almost universal, and that, therefore, occasional foci will contain 
periglomerular scarring. However, if sufficiently large areas are examined, 
this factor can usually be eliminated. 
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In the series of kidneys of “malignant” hypertension, 84 per cent of cases 
showed this type of fibrosis, over 50 per cent being of severe degree. In 
the controls, only 24 per cent showed the periglomerular fibrosis, most being 
of slight degree and usually present in small pyelonephritic scars. 

When large numbers of polymorphonuclear leukocytes were found in 
periglomerular locations, this was interpreted as an indication of acuteness 
or acute exacerbations of the inflammation. 

B. Alterative glomerulitis or an increase of cellularity of the glomerulus, 
due both to endothelial proliferation and to polymorphonuclear leukocytic 
infiltration, was a factor which, like the periglomerular polymorphonuclear 
leukocytic infiltrations, was indicative of the activity of the lesion. This 
was occasionally difficult to distinguish from the glomerular reaction to 
capillary necrosis. It was found to a slight extent in 22 per cent of the 
uremic series, and to a moderate or severe degree in only 4 per cent. In 
the control series it was seen only three times, two cases being slight and one 
moderate. 

C. Fibrosis and hyalinization of glomeruli are completely nonspecific 
lesions, being found in all scars, whatever their etiology. We attempted a 
rough estimation of the reduction in the functioning renal parenchyma to see 
whether there was a significant difference in the degree of renal atrophy in 
pyelonephritis versus that found in arteriosclerosis. Since in most cases 
only small segments of kidney were taken for section, and the size of the 
section had little correlation to the size of the kidney, the estimations were 
quite approximate. In the “malignant” series, all showed a significant 
amount of glomerular fibrosis, 40 per cent of cases showing more than 40 
per cent scarred glomeruli, while in the control series only 4 per cent showed 
over 40 per cent of the glomeruli scarred. This is an expected difference 
in patients dying of uremia as compared to those dying of other compli- 
cations of hypertension. 

In general, one of the most significant findings was the fact that, even on 
very superficial examination, the changes in the interstitial tissue and 
tubular apparatus were much more severe than the changes in the glomeruli. 
Because the scarring involved both convoluted tubules and interstitial tissue, 
with their resultant shrinkage, the glomeruli appeared proportionately more 
numerous. Thus the impression of more than the expected numbers of 
glomeruli in microscopic fields showing little more than interstitial fibrosis 
lends added proof to a diagnosis of chronic pyelonephritis. 


IV. Curonic PyeELitis AND CAPSULAR SCARRING 


These criteria could not be evaluated in many of the cases. The capsule 
was frequently absent, because of the habit of stripping it from the cortex 
before taking sections, and sections of the pelvis were not taken in every 
case. When a section of pelvis was available, it generally. showed evidence 
of old inflammation in the form of fibrous thickening, chronic inflammatory 
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infiltrates, and foci of pyelitis cystica or, more rarely, pyelitis granularis. 
Our statistics indicated a significant degree of inflammation in 24 out of 27 
cases (82 per cent), while the control group of hypertensives showed this 
in only eight out of the 34 cases (24 per cent). Evidence of capsular in- 
flammation and scarring was difficult to interpret, since some lymphocytic 
infiltration and fibrous thickening are present in areas of capsule regional 
to cortical scars of all types. Our statistics did, however, point to a more 
severe and more constant inflammatory scar in the “malignant” group, 
among which 20 out of 25 cases (80 per cent) exhibited significant changes. 
In the controls, only five out of 35 (14 per cent) showed these changes. 


Fic. 9. Interlobar artery with arteritis deformans. Note the marked, irregular, knoblike 
intimal proliferation. Hematoxylin and eosin stain. 


V. VasScULAR CHANGES 


The vascular changes were particularly studied in an attempt to find 
qualitative as well as quantitative changes that might account for the dif- 
ference in the clinical picture. We also examined the arterial lesions with 
reference to their location as interlobar, arcuate and interlobular arteries, 
again in an attempt to further localize a diagnostic lesion. 

A. The interlobar arteries were located microscopically as large vessels 
in the pelvis or the medulla up to the corticomedullary junction. The lesion 
encountered in most instances was an intimal fibrous or fibrohyaline thicken- 
ing, with or without medial hypertrophy. This thickening was often so 
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Fic. 10. Interlobar artery showing arteritis deformans in a scarred kidney. Hematoxylin 
and eosin stain. X 15 


Fic. 11. Interlobular artery. Note the marked splitting and reduplication of the elastic 
lamellae. Orcein stain. X 140. 
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marked that it immediately suggested severe degenerative arteriosclerosis, 
despite the frequent absence of correlation with the age of the patient. 
Sometimes intimal cellular proliferation in an isolated area was noted pro- 
jecting knoblike into the lumen. Often circumscribed areas of projecting 
intimal fibrosis suggested a rapid change from cellular proliferation to 
fibrosis. As a result of apparently older changes, the lumens of the in- 
volved arteries not only became narrowed but, because of the irregular 
deposition of connective tissue, were also markedly deformed (figures 9 and 


Fic. 12. Small and large interlobular arteries, showing marked intimal and medial 
hyperplasia with luminal narrowing. Note the typical, dilated, cast-filled tubules and inter- 
stitial infiltrate. Hematoxylin and eosin stain. X 140. 


10). In still later instances, the newly formed intimal connective tissue 
characteristically became slightly basophilic, with areas suggesting myxo- 
matous changes. Fatty deposits in the proliferated intima were rarely 
noticed. The internal elastic laminae were often thickened and split into 
several thick, isolated lamellae. From the above, it seems that these changes 
probably are not the result of a primary arteriosclerosis confined to the 
kidney. The vascular changes should be classed as “deforming arteritis,” 
the result of the primary inflammation of the connective tissue in these 
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kidneys. The interlobar vessels showed these changes in 2 plus or greater 
degree in 82 per cent of cases, as contrasted with 34 per cent of the control 
series. 

B. The interlobular arteries were those found in the cortex and, since 
the changes did not differ significantly from those found in the arcuate 
arteries at the corticomedullary junction, the latter were included in this 
group. The intimal changes were uniformly more severe than those seen 
in the interlobar arteries. Because of their smaller size, their lumens were 
also relatively much more narrowed, but deformed lumens were not so 


Fic. 13. Interlobular arteries with almost complete obliteration of lumens by intimal 
proliferation. This looks violet in H&E stain. Note the origin of two small hyalinized 
arterioles from the smaller artery. Hematoxylin and eosin stain. X 1 


noticeable (figures 8, 12 and 13). The media often showed a marked hyper- 
trophy and multiplication of the elastic lamellae (figure 11). Of the uremic 
group, 82 per cent exhibited this lesion in 3 or 4 plus degree, while the non- 
uremic controls exhibited this extent of change in only 26 per cent of the 


cases. 

C. Arterioles: Only those vessels were considered arterioles which were 
of the size of the afferent or efferent vessels. Normally, arterioles are fairly 
inconspicuous in kidney sections, and sometimes they are found only after 
carefully searching several fields. They become more prominent in scarred 
areas, whether these are focal or diffuse. When changes were found only 
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in focal scars, their significance in the general renal picture was discounted. 

1. Diffuse hyperplastic sclerosis of the arterioles was without doubt the 
most common lesion found, occurring uniformly in every instance. Micro- 
scopically, it consists of a typical cellular onion-skin proliferation of the wall, 
with marked luminal narrowing (figures 8, 12 and 13). Since it was just 
as constantly present in the control group, it offered little aid in differentiat- 
ing the two. Quantitatively it was of 3 or 4 plus grades in 92 per cent of 
the uremic cases, and in similar grades in 48 per cent of the nonuremic group. 
If it is true that this type of arteriolar sclerosis is secondary to prolonged 
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Fic. 14. Arteriolar necrosis of an afferent arteriole. Note the smudgy appearance. 
Hematoxylin and eosin stain. X 280. 


hypertension, the difference in incidence of the more severe lesions may 
be due to the almost uniformly higher arterial tension in the “uremic” group. 

2. The fibrohyaline changes are those in which the arteriolar wall be- 
comes converted into a densely eosinophilic refractile mass with sharply 
defined edges. The lining endothelial cells and nuclei, however, are still 
clearly recognizable (figure 13). This lesion seemed nonspecific. It often 
caused a marked narrowing of the lumen but seemed unrelated to regional 
inflammatory disease, except by coincidence. There was no significant 
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difference in frequency or severity of this lesion in the “malignant” versus 
the control group. 

3. Arteriolar necrosis was easily distinguishable from the fibrohyaline 
changes by the smudging of the necrotic walls, the absence of clearly defined 
mural and intimal nuclei, and the presence of red blood corpuscles and fibrin 
(figures 8 and 14). It was found in the glomerular capillaries (capillary 
thrombonecrosis ) even more commonly than in the arterioles (figure 15). 
In the former, it was associated with erythrocytes and fibrin in Bowman's 
capsule. It also seemed that beginning organization of this hemorrhage 


Fic. 15. Arteriolar and capillary necrosis. Hematoxylin and eosin stain. 280. 


simulated somewhat the crescents of glomerulonephritis. Frequently, 
also, the necrotic lesions were quite scarce and required careful search of 
multiple blocks. They were found in 74 per cent of the “malignant” cases, 
as well as in two cases (4 per cent) of the controls. Both of the latter had 
mild azotemia, in addition to a cerebral infarct in one and a myocardial in- 
farct in the other. It would seem that if multiple blocks could be examined 
in the uremic cases, the percentage would be still higher. 

The arteriolonecrosis in most of these kidneys was obviously of very 
recent duration, since there was no cellular reaction of any type noticeable. 
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This “dead” necrosis was found both in those instances in which uremia was 
present for some time and in those in which uremia was in evidence clinically 
only shortly before death. The type of necrosis of the arterioles did not 
vary with the duration of the uremia. From the histologic appearance of 
the vessels, and especially from the absence of significant cellular reaction, 
it seems inconceivable that these changes could possibly have antedated the 
onset of uremia. Neither could they then have been the cause of the uremia 
or of the so-called “malignant phase” of hypertension. 


SUMMARY OF HISTOLOGICAL FINDINGS 


Although no single microscopic criterion was in itself sufficient to sepa- 
rate the cases into groups, when the relative degree of involvement of all 
the criteria, as determined objectively and without recourse to either history 
or gross findings, was assessed, a definite diagnosis could be made in almost 
every case. Among the 50 cases diagnosed clinically as “malignant hyper- 
tension,” we found that 43 were the seat of moderately severe to severe 
chronic pyelonephritis (2, 3, and 4 plus). In six instances, the chronic 
pyelonephritis was only slight (1 plus), and probably not the cause of the 
uremia. Three of these cases disclosed as their primary lesions arterio- 
sclerosis and arteriolosclerosis, while the remaining three showed severe 
acute pyelonephritis. There was only one case which did not manifest any 
evidence of chronic pyelonephritis, and this was diagnosed as arteriolar 
nephrosclerosis with arteriolar necrosis. 


DIscuSsION 


Just as we have seen the etiologic réle of chronic pyelonephritis in hyper- 
tension grow in importance, so it seems clear from the foregoing findings 
that it exists as the lesion of primary importance in most cases of malignant 
hypertension. Grossly, the change that it produces is usually readily 
recognized and the microscopic lesions are quite characteristic. The severe 
changes in the interstitial tissue and tubular apparatus, as contrasted with 
the minimal glomerular damage, are a particularly constant observation. 
Severe vascular changes are uniformly present, and of particular importance 
are those of the arteritis deformans variety. Necrosis of the arterioles 
is a late occurrence. These lesions constitute a variety of pyelonephritis 
which, in addition to being an anatomic entity, is probably also a clinical one. 
There is usually no history of urinary infection or obstruction. <A history 
of pyelonephritis during pregnancy or a definite attack of pyelonephritis 
years back is a distinct rarity. Thus, in its course the disease resembles the 
slowly progressive one of chronic glomerulonephritis without an antecedent 
history of an acute episode. It has an insidious onset unrecognizable till 
the patient presents the symptoms of essential hypertension, which often 
culminates in rapidly developing renal failure. This is the type of pyelo- 
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nephritis which has been extensively studied by Weiss and Parker and which 
we have termed “pyelonephritis lenta.” 

In contradistinction to this form of chronic pyelonephritis is the destruc- 
tive variety. Here one finds an obvious cause of urinary obstruction either 
from the history or at autopsy. There is usually a dilatation of the ureters 
and pelves, with evidence of destruction’ of the kidney parenchyma. An 
ascending infection results in pyonephrosis and pyelonephritic abscesses, 
with further erosion of kidney substance, culminating in saclike kidneys. 
Though these kidney lesions were not the subject of this investigation, we 
feel that they usually do not result in hypertension; this is particularly true 
of the saclike kidneys, where the parenchyma is almost completely destroyed. 
In rare instances, when there is relatively little renal destruction but more 
severe endarteritic changes, hypertension may follow. Thus, though 
ischemia may be the cause of renal hypertension, the mechanism requires 
the presence of adequate quantities of renal parenchyma. 

The most important clinical symptom of pyelonephritis lenta is the ar- 
terial hypertension with systolic pressure above 200 and diastolic above 
100 mm. Dovsen, Ball and Platt ** stress the fact that symptoms and signs 
of urinary infection may be completely absent when the patient is seen in 
an advanced stage. They emphasize the usual absence of positive urine 
cultures and even albuminuria, though the latter is fairly constant in the 
uremic stage. The remaining urinary findings may be insignificant. An 
almost constant anemia is present. There are instances in which the blood 
chemistry findings are normal. In 50 per cent of our cases, patients with 
apparently quiescent pyelonephritis of long standing developed either a 
superimposed acute pyelonephritis or an exacerbation of their old lesion. 
This additional insult to already damaged kidneys resulted in rapidly pro- 
gressive renal failure and the syndrome of “malignant hypertension.” In 
our opinion, chronic pyelonephritis predisposes the kidney to acute pyelo- 
nephritis more than any other renal lesion, and this sequence is the most 
common cause of “malignant hypertension.” Demands for increased renal 
output found in inflammatory disease, such as bronchopneumonia, or inter- 
ference with the already impaired blood supply of the kidneys, as seen in 
progressive heart failure, are other examples leading to the rapidly fatal 
uremia called malignant hypertension. 

It is obvious that, since the only constant finding of the pre-uremic stage 
of pyelonephritis is hypertension, some of the patients may succumb to the 
same terminal events found in essential hypertension (arteriolar nephro- 
sclerosis ), myocardial failure or thrombotic vascular occlusions. As a mat- 
ter of fact, in our control group of 50 cases diagnosed as essential or primary 
hypertension there were eight patients with chronic diffuse pyelonephritis of 
the lenta variety. These died of myocardial or cerebral infarcts or of heart 
failure. Similarly, in most of the cases of unilateral pyelonephritis with 
hypertension which have been reported in the literature, the pyelonephritis 
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seemed to be of the lenta variety. In 62 per cent of the patients of our 
uremic series, the clinical diagnosis of essential hypertension was made 
before the onset of renal failure. 

The mechanism of the arterial hypertension in this disease lends itself 
readily to the Goldblatt explanation. As has been shown, the interstitial 
inflammation of pyelonephritis extends to the intrarenal vasculature, pro- 
ducing at first acute lesions resembling panarteritis, and progressing to 
scarring with narrowed deformed arterial lumens. Though microscopi- 
cally the latter stage resembles arteriosclerosis, the process is really an 
“arteritis deformans.” The narrowing which is anatomically quite pro- 
found in the interlobular vessels causes a more severe ischemia than that 
found in patients with chronic glomerulonephritis or arterial or arteriolar 
nephrosclerosis. This perhaps is the reason why the arterial tension is pro- 
portionately higher in chronic pyelonephritis lenta than in other chronic 
kidney diseases. The arteriolosclerosis found in chronic pyelonephritis 
lenta is probably a phenomenon secondary to the prolonged and severe 
hypertension (Goldblatt **). However, it also may represent the end result 
of an inflammatory arteriolitis similar to the deforming endarteritis found in 
the larger intrarenal vessels. 

Arteriolonecrosis, as shown above, is obviously a terminal or preterminal 
occurrence because of the absence of significant reaction to either the necrosis 
or hemorrhage. It cannot be too strongly emphasized that careful search 
is frequently required to find these lesions, since they are often quite sparse. 
The quest into the etiology of this arteriolar lesion has been widespread, 
many different causes having been postulated, both separately and in com- 
binations. It has been called inflammatory (Volhard and Fahr,’ Mac- 
Mahon **), toxic (Fahr*), and ischemic (Jores,? Volhard ‘*). 
Klemperer ‘* believed that it was degenerative, and Fishberg ** that it was 
traumatic due to the persistent extreme elevation of the diastolic arterial 
blood pressure producing acute arteriolar damage. We agree with Gold- 
blatt and others that the necrosis is due to the action of a toxic “x”’-substance 
found in uremia or pre-uremia on arterioles already damaged by arteriolo- 
sclerosis. The resulting hematuria and gross petechial hemorrhages un- 
warrantedly gave the disease the name “malignant” nephrosclerosis. 

In most communications on the subject of “malignant’”’ hypertension and 
“malignant” nephrosclerosis, the arteriolonecrosis with its consequent hemor- 
rhages is regarded as the causative, characteristic lesion. However, since 
these lesions are quite irrelevant etiologically to the primary disease of the 
kidney, it would seem wiser to give up the obscure descriptive terminology 
of “malignant hypertension” and “malignant nephrosclerosis” in favor of 
more accurate etiologic nomenclature. In the vast majority of cases the 
diagnosis of chronic pyelonephritis lenta with superimposed acute pyelo- 
nephritis can be made. This tendency becomes especially important in those 
cases of unilateral renal disease with hypertension amenable to surgery. 
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As to the pathogenesis of pyelonephritis lenta, we can add little to pre- 
vailing theories. Whether the infection is a primary hematogenous one, an 
ascending one or, what is more likely, a combination of both, is still an 
intriguing problem. In two of our patients we found a history of gonor- 
rhea; several were diabetic, and several had had pyelitis of pregnancy some 
years previously. These coincidences are too few to be interpretable. How- 
ever, we are impressed by a certain similarity between chronic glomerulo- 
nephritis and pyelonephritis lenta. Both frequently exhibit obscure, often 
untraceable acute episodes, and both frequently have long latent periods dur- 
ing which the scarring proceeds inexorably to severe renal damage. Because 
of the principal involvement of the renal parenchyma, patients with chronic 
glomerulonephritis often show sudden renal failure. Since in pyelonephritis 
the principal involvement is interstitial, with secondary arterial changes, 
these patients present initially the syndrome of hypertension and then, with 
a superimposed insignificant acute pyelonephritis or sudden demand for in- 
creased renal function, proceed to a termination with uremia. Just what 
changes occur between the early acute lesions and the ultimate appearance 
of the final symptoms, we do not know. 

The question might arise as to the reason for calling these kidney changes 
pyelonephritis, since the most significant changes are within the interstitial 
tissue and blood vessels. Perhaps chronic interstitial nephritis may be a 
more accurate term. However, this terminology was greatly misused dur- 
ing previous years and was commonly applied not only to those kidney 
changes designated now as nephrosclerosis of the arteriolar variety, but also 
to chronic glomerulonephritis, syphilitic nephritis, etc. Besides, in pyelo- 
nephritis there are always changes in the tubular apparatus, such as atrophy 
of tubules, regeneration of lining cells of tubules, and dilatation of certain 
tubules. Because of the changes in the pelvis, which are often though not 
invariably present, and because of the confused usage the name chronic 
interstitial nephritis has been put to, the terminology “chronic pyelonephritis” 
was retained. It was modified by the adjective “lenta” to differentiate 
this type of inflammation from the destructive variety, and to indicate the 
slow, insidious, progressive course of the diffuse disease. 


SUMMARY 

Fifty autopsied cases of hypertension with uremia (“malignant hyper- 
tension”) were studied and compared with a similar group of 50 cases of 
essential hypertension complicated by vascular accidents or heart failure. 
Analysis of the clinical features showed that the uremic series exhibited a 
lower average age, a greater degree of hypertension, constant anemia, fre- 
quent albuminuria and inconstant urinary findings. The kidneys were 
grossly smaller, and exhibited shallow, yellowish-pink cortical scars, and 
scars of the pelves. The heart was uniformly hypertrophied. Histologi- 
cally, 43 of the 50 cases exhibited severe diffuse chronic pyelonephritis, 
three exhibited acute pyelonephritis, three a combination of slight to mod- 


| 
F 
? 

| 


PYELONEPHRITIS LENTA 1041 


erate diffuse pyelonephritis with arteriosclerosis and arteriolosclerosis, and 
one only arteriosclerosis and arteriolar sclerosis. The arterial lesions are 
considered to be inflammatory rather than degenerative, and are called 
arteritis deformans. An ischemic mechanism of this type of hypertension 
is postulated. The role of arteriolonecrosis is discussed, and it is concluded, 
principally because of no or very little reaction to the necrotizing lesion, 
that it is a result rather than a cause of uremia. An acute exacerbation of 
the pyelonephritis was found in 50 per cent of the cases and was determined 
to be the common precipitating factor of uremia. Because of the evidence 
presented, it is suggested that the terms “malignant hypertension” and 
“malignant nephrosclerosis” are vague and not etiologic, and should therefore 
be discarded. Finally, it is further suggested that diffuse chronic pyelo- 
nephritis of this type be named pyelonephritis lenta, because of its insidious 
onset and course and so that it may be separated from the destructive variety 


of pyelonephritis. 
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DIAGNOSTIC PROBLEMS OF RHEUMATIC FEVER 
AND THEIR IMPACT ON THE MANAGEMENT 
OF THE RHEUMATIC FEVER PATIENT * 


By Frepertck J. Lewy, M.D., New York, N. Y. 


Tue American Council on Rheumatic Fever, through its Committee 
on Community Rheumatic Fever Programs, has recently conducted a survey 
on a representative sampling of programs to get answers to some of the 
many questions related to the management and control of this complex and 
elusive disease. 

To report to the cardiologists of the country on one aspect of the survey, 
namely, the common diagnostic problems encountered in rheumatic fever 
clinics and wards, and their implication for the management of patients or 
suspects, is not only a privilege but also almost an obligation. For it is to 
the cardiologist that the community and allied professional workers will 
look for guidance in the supervision and care of persons with present or past 
rheumatic fever or rheumatic heart disease. 

His responsibility is threefold : 

First, the cardiologist is, of course, called upon to help in the early de- 
: tection and identification of children and young adults with rheumatic fever 
and rheumatic heart disease, or to give assurance that neither rheumatic 
infection nor cardiac disease is present. 

Second, he has to be prepared for a full evaluation of the therapeutic, 
educational and social aspects of the individual case. He has to be ready 
and willing to make specific medical recommendations for a personalized 
program that will promote a suitable life adjustment for those handicapped 
by recurrent infection or by cardiac disease.’ 

When he has fulfilled these duties of a consultant, the cardiologist can no 
longer afford to leave to others the task of carrying out his recommendations 
with whatever resources may be available. In close codperation with other 
professional workers, he will have to assume a third type of responsibility— 
leadership in the planning and organization of all the services and facilities 
that must be provided in a community or an area against the threat of an 
insidious, protracted and at times catastrophic disease such as rheumatic 
fever. 

With this in mind, we may approach one of the diagnostic problems and 
its consequences. A fairly typical illustration of such problems is the fol- 
lowing comparison of referral and verified diagnosis from community S. 


* Received for publication July 31, 1951. 
Read before the Scientific Session of Twenty-fourth Annual Meeting of the American 
Heart Association, Atlantic City, June 8, 1951. 
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It deals with 275 consecutive admissions over a three year period to a rheu- 
matic fever clinic in a city-rural area program. 

It will be noted in table 1 that in 62 out of 275 referrals, patients were 
sent to the clinic without any statement as to findings, opinion or special 
questions from the referring physician. This omission deprives the con- 
sultant group of the chance to give due concern to the family physician’s 
opinion or commitment when they interpret to the parents the clinic findings 
and recommendations. 

However, in the first 100 consecutive admissions we find 35 referred 
without any diagnostic statements or explanation, in the following 175 
cases only 27. This drop from 35 to 15 per cent was due to more effective 
contacts between practicing and consultant physicians. In many of the 175 
cases a concise questionnaire card was sent to the family physician. 


I 


2 


75 Consecutive Referrals Seen in a Rheumatic Fever Clinic within Three Years 


| 275 Admissions | First 100 Cases Rest of 175 Cases 


Diagnosis not stated 62 22.6% | 35 35% 27 15.4¢, 


Statement made 


Referral and Verified Diagnoses 


A comparison in 212 cases 


Both diagnoses agree 40 19% 
Diagnoses do not agree 34 16°; 
Referrals for evaluation 137 65°, 
No verified diagnosis available 1 

Total cases 212 100°; 


Among the 275 referrals, a statement that might be interpreted as a 
definite diagnosis was made in only 74 (or 27 per cent) of the cases. Forty 
referral diagnoses, or one-fifth of all, were confirmed in the clinic; in 34 
cases, major disagreement with the attending physician’s diagnosis resulted. 
One hundred thirty-seven cases were referred for evaluation. 

For 212 cases, an overall comparison between the referring and verified 
diagnoses is shown in table 2. The tabulation presents the diagnoses of both 
groups as to the absence or presence of rheumatic infection, and separately 
as to absence or presence of cardiac disease. It became apparent from the 
case study that sometimes the question of rheumatic infection was para- 
mount in the practitioner’s mind. He then made no comment (in 83 of 212 
cases) about the cardiac status. In other instances, detection of a murmur 
led to the referral, but no indication was given (in 66 of all cases) whether 
a careful history regarding the etiology of the murmur had been taken prior 
to the referral. 


| 

| 774% | 68 | 8% | 148 | 
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In some cases the referring physician's opinion could only be inferred, 
whereas the criteria and policy of the consultant group were clearly defined. 
For this reason, the referral statements, many of which could hardly be con- 
sidered a formal diagnosis, were interpreted as generously as possible in 
terms of the verified diagnoses. The discrepancies as tabulated are, there- 
fore, a minimum and might actually be higher. 

Only three out of 19 referrals with a diagnosis of some stage of rheu- 
matic fever were confirmed. (Adding the undiagnosed referrals, in the 
whole series of 275 cases, six were found with active rheumatic fever or 
chorea.) Only four cases of suspected or questionable rheumatic fever were 
confirmed by the consultants, whereas 73 such cases are listed among the 
referrals. This does not necessarily imply that suspected cases were over- 
diagnosed, because many of the 73 cases were obviously referred for the 


Taste Il 


Referral and Verified Diagnoses in 212 Cases Admitted to a Rheumatic Fever Clinic 


Diagnosis of Cardiac Status Referral Verified 


acute 


Diagnosis of R F Referral Verified 


Acute or low grade D, 
inactive 


Stage undetermined . Congenital H D 


Pos. history | Possible H D 


Questionable hist. 3} Evaluation of H D 


NO murmur 
NO history 


Mm. functional 


Not stated | Not stated 


lotal cases 


legitimate, or rather, desirable purpose of evaluating a possible case of 
rheumatic fever. At any rate, the consultants were able, in about two- 
thirds of the 97 cases in which a positive or possible history of rheumatic 
fever led to the consultation, to remove any doubt as to the presence of this 
formidable disease. What this means, in terms of relief from anxiety for 
the family and restitution to a normal life for the child, hardly needs further 
discussion here. 

The ratio of 31 congenital to 12 rheumatic organic cases illustrates the 
important and inseparable rdle of the rheumatic fever program in case- 
finding of congenital heart disease. 

Finally, the table shows that in 152 (or almost 73 per cent) of 209 
cases, the presence of heart disease could be ruled out. Almost half this 
number (47.4 per cent) had a physiologic murmur. 


i 

a 
2) | 3) 
| 10 | 13 
152 

| 1 | 72 
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A few of the referral statements may be quoted, because they indicate 
the need for providing more effective postgraduate education in rheumatic 
fever. Referral statements frequently ask for “evaluation for cardiac mur- 
mur,” without any attempt to describe location, type or behavior of the 
murmur. In other instances, only one symptom, such as “chest pain,” or 
unexplained opinions like “rheumatic condition,” “mild rheumatic manifes- 
tations,” “active atypical rheumatic fever,” were offered. 

Here is the place where one of the cardiologist’s “third responsibilities” 
comes in: When a rheumatic fever program is organized or maintained, and 
arrangements for a referral system are made, much thought should be given 
to referral forms. This is more than, an administrative detail.* Nothing 
seems so educational in diagnostic work as to be committed to a diagnosis. 

If we want to improve case-finding and also “delabeling” of so-called 
cardiac children, if we want to improve the diagnostic skill required from 
all physicians, it will be necessary to state diagnostic criteria and to determine 
an acceptable way of classifying cardiac diagnoses by cardiologist, family 
physician and school physician alike. The classification of heart disease, 
in accordance with the Nomenclature * in which the New York Heart Asso- 
ciation pioneered more than 20 years ago, and which has been adopted by 
the American Heart Association, may require some modification in view 
of recent developments and changing concepts in cardiology. Such changes 
are being carefully studied. But even as it stands, the Nomenclature gives 
all physicians a chance to use a comparable classification of causes, structure 
and functions, and a broad grouping as to permissible and desirable physical 
activities. Unfortunately, it is not used so widely as it could be. The 
only group which insists on its nationwide use is not a medical group, but 
the Vocational Rehabilitation Service. 

These are common diagnostic problems encountered in rheumatic fever 
programs. ‘Table 3 deals with the verified diagnoses of a rheumatic fever 
program in community D. The series is not only one of the largest (over 
3,000 cases) started in recent years, but it is based on published and very 
precise diagnostic criteria". It comes from one of the really outstanding 
rheumatic fever clinics visited during the survey. You will note that in 
6.6 per cent, a diagnosis of active rheumatic state could be ascertained. In 
about one out of 10 cases the problem of definite or suspected rheumatic 
activity arose. 

The most relevant result for which this table is being presented is the 
fact that in two out of five cases (or exactly 41 per cent of 360 cases), this 
highly experienced group devoted to clinical research in rheumatic fever 
and working in a well equipped institution was unable to advance its diag- 
nosis beyond the suspicion of activity until a decision could be made after 
prolonged observation. 

The right side of the table indicates that 36 per cent of 580 patients 
with organic heart disease had congenital or probably congenital defects. 


‘ 
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Thirty to 40 per cent of congenital heart disease among all organic heart 
disease is being reported from most rheumatic fever clinics. 

On the whole, the table is highly reminiscent of the smaller series of 
verified diagnoses on the first table. In over two-thirds of all admissions, 
heart disease could be definitely ruled out. In 20 per cent of 703 diagnoses 
of heart disease, the decision as to presence or absence of organic defects 
had to be deferred. 

This seems to be the limit of diagnostic acumen among highly trained 
and judicious cardiologists. In another rheumatic fever program covering 


Taste III 


Diagnoses of 3,230 Verified Cases Seen in a Rheumatic Fever Clinic (Within Four Years) 
A. 


Rheumatic Infection | No. i} c Status 


| 

organ. 355 

\ctive RHD, poss. | 
pot. 378) | 

| 


| Congen. organ. 190 
20) 


Questionable 
H D poss. 


Pos. or poss. hist | HD other or 
type unknown 
No H D, 
no murmur 448) 


No history of R F | with murmur 1579> 


Mm. not stated 132) 


| 


lotal cases | 32: 100.0 Total cases | 3230 100.0 


Rheumatic Infection } N 4 | Organic Heart Dis 
Definitive active 2 58.9 | Rheumatic 
Questionable active | : Congenital 


Other or type unknown 


il 
lotal 100. 0 Total 580 100.0 


a state, the majority of cases are examined, or at least evaluated, by the staff 
of a medical school. Here the registry figures were as follows: during the 
eight years following 1940, of 1,205 diagnoses, 21 per cent had to be de- 
ferred; and in 1949, of 1,005 examinations, 21.1 per cent (though very ac- 
curate criteria for the diagnosis of valvular and possible heart disease had 
been published from this clinic) .° 

Figures like these could be repeated in many communities throughout the 
United States. During the past six years, an average of 5,000 to 6,500 
visits per year was made to the clinics of the Cardiac Consultation Service 


| No. % 
856 | 26.5 
| 210 | 6.5 
| 4 3 
| 2149 66.6 
| No 

355 | 61.2 
= | 

10 36) 
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of the New York City Department of Health.° Even though the Service 
utilizes qualified cardiologists for consultation, in more than one-fifth of the 
cases (1,232 cases out of 6,032 admissions in 1948) it was not possible to 
determine in one visit whether organic heart disease was present.’ In such 
instances the patient is followed through periodic reéxaminations, but we 
have tried to avoid carrying children with the diagnosis of so-called * “pos- 
sible heart disease” for more than two years without deciding whether heart 
disease is present. It often takes a long time and persistent interpretation 
and follow-up to remove from the mind of parent, teacher and child all ap- 
prehension caused by having been labeled, even though tentatively, a 
“cardiac.” 

As a matter of general policy we have felt that it is better to err on the 
side of optimism in cases that remained doubtful after several reéxamina- 
tions. If a diagnostic error cannot be avoided in such cases, less harm will 
be done in judging a child with equivocal evidence of heart disease as “non- 
cardiac.” 

TaBLe IV 


Discharges from a Teaching Hospital 
(Pediatric Wards) 1940-1949 


Active R F or Active R H D 81 cases 
Suspected Rheumatic Activity 23 cases 
Inactive Rheumatic Heart Disease 8 cases 
Chorea, Active 9 cases 

Total Cases of Rheum. State 121 cases 


We have found that, because of murmurs that bore all the characteristics 
of a physiologic murmur of no consequence, children had been excluded 
from all gymnastic activities or even confined to bed for long periods of 
time. Far from being a waste of effort, the need for consultation services 
is accentuated by the fact that the classification “non-cardiac” could be defi- 
nitely established in a group of more than one-third of the children referred 
to the Health Department clinics as suspected of or having cardiac disease.’ 

It might be argued that in many of the cases in which a diagnosis with 
regard to rheumatic activity had to be deferred, a transfer from the clinic 
to the wards might lead to unraveling our diagnostic dilemma. The fol- 
lowing data from the pediatric wards of another University Hospital (Com- 
munity C), this time at the West Coast (table 4), are not encouraging to 
our hopes that we may break out of the limits in diagnosing rheumatic fever 
without the benefit of new diagnostic methods or observations. It is true 
that the reputation of this hospital attracted not only severe cases but also 
many which were difficult to diagnose. At any rate, the table illustrates the 
fact that of 112 patients referred because of rheumatic fever during the past 
10 years, 23 were discharged with a diagnosis of suspected rheumatic ac- 
tivity. A staff of experienced and meticulous observers in a teaching hos- 
pital were unable to rule out or to confirm the presence of activity in 20 
per cent of patients in whom rheumatic fever posed a problem. About 
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two-thirds of the cases had been observed on the pediatric ward for a period 
of between 10 days and two months. 

It has been possible to touch but briefly and in a very general way upon 
some important facets of diagnostic problems. The importance of rheu- 
matic fever is based not only on results in morbidity and mortality figures for 
evident cases. It is of public health interest because of the complex problems 
involved in precise diagnosis of smoldering and subsiding infections, or in 
determinations of the presence or absence of organic heart disease. An 
unbiased diagnostic approach by both the referring physician and the clini- 
cian is essential for the cardiac patient and for the non-cardiac individual 
erroneously labeled rheumatic or cardiac. Otherwise, cases are missed or 
—what can, no doubt, be quite as serious—individuals are needlessly 
subjected to medical care and restrictive measures, with grave psychologic 
and social consequences. 

Only close coéperation between clinics, hospitals, practicing physicians 
and an integrating rheumatic fever community program can deal effectively 
with this long-term protean disease. Such a program remains incomplete 
and in many ways ineffective unless the physicians make full use of nursing, 
social and educational services and of vocational guidance to reduce the 
serious effects of the rheumatic state and of frequently unavoidable delays 
in diagnostic clarification. 

From the viewpoint of disease control, rheumatic fever holds a position 
between the infectious diseases and chronic illness. Its relation to strepto- 
coccus infections points to the application of well-tried public health meas- 
ures in our attempt to eradicate this disease—namely, chemoprophylaxis, the 
use of case registers, health education, development of adequate facilities 
for the indigent and medically indigent families, etc. 

Its prolonged and at times disabling character clearly places rheumatic 
fever among the chronic diseases. We need, therefore, a concerted effort 
by public health and community workers, together with the family physicians 
and clinicians. Early detection of this illusive disease must be accomplished 
by attrition rather than by mass procedures. It has to be done by clinical 
processes. It requires a system of periodic examinations by physicians 
now generally used in conjunction with the school health services but un- 
developed for young adults. Dr. Bland’s and Dr. Jones’s unique experience 
has just impressed us with the importance of good supervision and care of 
rheumatic fever patients in the third decade of life and beyond.’ The na- 
tural history of rheumatic fever necessitates continuity of care over long 
periods of time, with a knowledge of all the factors that mold the patient's 
life. 

The cardiologist whose decisions form the basis of further educational 
and vocational planning cannot limit his interest to valvular defects and to 
the obviously handicapped. It is part of his responsibility to develop in the 
community an understanding of rheumatic fever as a long-term, repetitive 
and often economically catastrophic disease. It is equally essential that he 
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use his authority to spread the knowledge that the majority of rheumatic 
children who reach adolescence are by no means seriously handicapped. 
Experience with the rheumatic fever programs has shown that communities 
may be alerted to the needs of obviously handicapped cardiac children but 
fail to provide a reasonable amount of supervision for questionable cases, or 
for individuals with a history of rheumatic fever who show no evidence of 
cardiac involvement. 

In these latter cases the role of the consultant as an educator of the com- 
munity, of the family physician and of the parents is evident. Parents, 
nurses and other community workers are confused by the discrepancies of 
medical opinions resulting from lack of uniform criteria and standards of 
adequate care, particularly from conflicting recommendations for physical 
activities. In this area lies one of the urgent and most delicate tasks of the 
consultant. He is often forced to oppose the unwarranted restrictions which 
may have been recommended as a so-called safety measure, or which are 
based on an erroneous applicatign of principles valid only for the manage- 
ment of cardiovascular disease in middle aged and older patients. 

We have thus returned to the cardiologist’s third responsibility: Pre- 
ventive measures and the judicious management of questionable cases will 
require just as much of his attention as the care of advanced cases. To 
correct an erroneous diagnosis of heart disease based on an adventitious 
murmur and to insist on a normal and active life will be as important to 
him as to make a differential diagnosis of a rare congenital cardiac anomaly. 
He cannot confine his interest to the structure and function of the heart 
but must consider the social structure of the rheumatic family and of the 
community in whichythe patients live. 


BIBLIOGRAPHY 


. Smillie, W. J.: The réle of preventive medicine in clinical practice, Ann. Int. Med. 
28: 826, 1948. 

. Guide for Local Rheumatic Fever Programs, New York State Dept. of Health, 1949 
(p. 32). 

. Nomenclature and Criteria for Diagnosis Diseases of the Heart, New York Heart 
Ass'n, 4th Ed., 1946. 

. Wedum, B. G., Darley, W., and Rhodes, P. H.: Prevalence of rheumatic heart disease 
at high altitudes, Am. J. Dis. Child. 79: 205, 1950. 

. McCue, C., and Galvin, L.: Preliminary report on rheumatic fever in Virginia, J. 
Pediat. 33: 467 (Oct.) 1948. 

. Lewy, F. J.: A metropolitan health department's rheumatic fever program, Harvard 
P. H. Alumni Bull. 6: (Nov.) 1949. 

. Rutstein, D. D.: Need for a public health program in rheumatic fever and rheumatic 
heart disease, Am. J. Pub. Health 36: 461 (May) 1946. 

. Brownell, K. D., and Berger, A.: Requirements of a program for the care of rheumatic 
and cardiac children in New York City. Statement prepared for the Mid-Century 
White House Conference, Aug. 10, 1950. 

. Bland, E. F., and Jones, T. D.: Rheumatic fever and rheumatic heart disease. A twenty- 
year report on 1,000 patients followed since childhood, Circulation 4: 836, 1952. 


| 
7 
8 
9 


SOFT TISSUE CALCIFICATION, WITH SPECIAL 
REFERENCE TO ITS OCCURRENCE IN THE 
“COLLAGEN DISEASES” * 


By Crayton E. Wueever, Charlottesville, Virginia, Artuur C. 
Curtis, F.A.C.P., Ann Arbor, Michigan, Epwarp P. Caw ey, 
Charlottesville, Virginia, Ropert H. Grextn, Kalamazoo, 
Michigan, and BertRaM ZHEUTLIN, 

Battle Creek, Michigan 


INTRODUCTION 


CALCIFICATION is a process which results in the accumulation of lime 
salts in a tissue in amounts which are demonstrable on microscopic, roent- 
genographic and often on naked-eye examination. Normally this process 
involves only bones and teeth, and when any other tissue is the site of cal- 
cium deposition, pathologic calcification, or calcinosis, is said to exist. Al- 
though there has been much investigation of this subject, the exact mechan- 
ism is not known whereby demonstrable aggregates of the carbonate and 
phosphate of calcium are produced from invisible components present in 
blood and tissue fluid. 

Normally the amount of calcium and phosphorus in the blood serum is 
maintained within a narrow limit. This limit is the result of a dynamic 
equilibrium *** dependent upon the absorption of these materials from the 
gut, their resorption from or deposition in the bony storehouse, and their 
excretion by the kidney and bowel. Vitamin D and parathyroid hormone 
exert their influence upon blood concentrations by affecting one or the other 
of these basic processes. The agents which maintain normal blood values 
for calcium and phosphorus will be referred to later as factors distant from 
the site of calcification which regulate calcium metabolism. 

The equilibrium level set by the regulating factors is such that at a nor- 
mal carbon dioxide tension the blood serum and interstitial fluid are essen- 
tially saturated with calcium and phosphate ions. If an increase of calcium 
ions occurs without a compensatory decrease of phosphate ions, or the 
reverse, precipitation of insoluble calcium phosphate occurs. In other words, 
at a given carbon dioxide tension, insoluble salt is precipitated when the 
product of calcium and phosphate ions exceeds a certain limit. If the 
carbon dioxide tension decreases, thereby causing the medium to become 
more alkaline, fewer calcium and phosphate ions can be held in solution and 
calcium phosphate is again precipitated. 

* Received for publication August 13, 1951. 

From the Department of Dermatology and Syphilology, University of Michigan Medi- 
cal School, Ann Arbor, Michigan. (Dr. Wheeler and Dr. Cawley are now at the University 
of Virginia.) 
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Certain pathologic states may cause an increase of calcium or phosphate 
ions or both in the blood serum and interstitial fluid. When the increase 
is great enough to exceed the solubility product of calcium and phosphate 
ions, calcium phosphate is precipitated in normal tissue. Usually the salt 
is precipitated in tissues such as lung, stomach and kidney * where the 
carbon dioxide tension is normally low, but precipitation may occur any- 
where. Calcification of normal tissue may be found in hyperparathyroidism 
vitamin D intoxication, destructive bone diseases and pseudohypopara- 
thyroidism.” * 

A more common type of calcification occurs in the presence of normal 
amounts of calcium and phosphate ions in blood serum and interstitial fluid. 
The best example is normal calcification of bone. It is thought that osteoid 
tissue contains enzymes that release phosphate ions from suitable sub- 
stances.*"'® The local increase of phosphate ions raises the product of 
calcium ions and phosphate ions beyond the point of solubility, and the 
precipitation of calcium phosphate occurs. There is some evidence that 
injured tissue may serve as a substrate for a phosphorus releasing enzyme,” 
‘#281 so that calcification in this instance may occur through a similar 
mechanism. In addition, injured tissue may develop a lowered carbon 
dioxide tension, so that fewer calcium and phosphate ions can be held in 
solution. 

It is recognized that the above discussion does not include all the theories 
of calcification. In the interest of brevity, the more controversial material 
has been omitted. 

When calcification occurs, the salt deposited has a definite chemical and 
physical structure. There is formed a crystalline substance belonging to a 
group of naturally occurring minerals called apatites."® A general formula 
for this group is nCas (PO4)2"CaXz. The mineral deposited in bone ap- 
proximates dahlite, an apatite which has a formula 2Cas(POs)2*CaCOs. 
Roentgen-ray diffraction studies * and chemical analyses indicate that the 
deposits of pathologic and normal calcification have the same physical and 
chemical structure.* * 79 772,78 “Phe similarity between nor- 
mal and pathologic calcium deposits is expected, since they are in equilibrium 
with each other through the blood and interstitial fluid.’ 

4 
CLASSIFICATION 

Whatever the exact mechanism of pathologic calcification may be, it is 
quite clear that two abnormal states result in a deposition of lime salts in 
soft tissue: I. Tissue injury may serve as a stimulus to calcification. IT. 
Metabolic abnormalities resulting in an increased serum concentration of 
calcium, phosphorus or both may result in pathologic deposits. 

Bearing in mind these two abnormal states, a working classification of 
calcinosis can be formulated : 
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A. Calcification due to tissue injury 


1. Calcification associated usually with localized injury and a known 
injurious agent—the so-called dystrophic calcification 
A. Mechanical or physical trauma 
Bb. New growths 
1. Benign 
2. Malignant 
Parasitic infestation 
. Foreign body 
. Circulatory disorders 
1. Venous 
2. Arterial 
F. Infectious processes 
G. Congenital defects 


moo 


2. Calcification associated with widespread tissue injury of unknown 
origin 
A. Scleroderma and/or Raynaud’s syndrome 
B. Dermatomyositis 
C. Lupus erythematosus 
D. Rheumatoid arthritis 
E. Acrodermatitis atrophicans chronica 
F. Mixed collagen disease 


B. Calcification due to abnormality of calcium and/or phosphorus regulation 
remote from the site of the deposit. Abnormal levels of serum 
calcium and or serum phosphorus obtain in this group 


1. Hyperparathyroidism 
2. Renal insufficiency 
3. Vitamin D intoxication 
4. Destructive bone disease 
A. Metastatic carcinoma 
B. Osteomyelitis 
C. Leukemia 
D. Multiple myeloma 
E. Paget's disease of bone 
5. Pseudohyperparathyroidism 


At times both tissue injury and remote metabolic abnormalities operate 
in pathologic calcification, but in such instances one factor is usually so 
dominant that the above classification is still functional. In this scheme, 
group B includes the so-called metastatic calcifications as well as those due 
to hormonal abnormalities, because the basic disturbance of serum calcium 
and phosphorus levels is present in both groups so that essentially the same 
fundamental cause of calcification is represented. 
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CALcINosis CIRCUMSCRIPTA AND CALCINOSIS UNIVERSALIS 


Calcinosis circumscripta and calcinosis universalis are terms commonly 
used in the literature. These types of pathologic calcification imply the 
deposition of calcium salts in several, often symmetrical areas of the skin 
and subcutaneous tissue. When deposits are few, and limited in large part 
to the hands and feet and the vicinity of the large joints, the condition is 
referred to as calcinosis circumscripta. When generalized calcification in- 
volves subcutaneous tissue, fibrous tissue of muscle and sometimes tendon, 
the condition is called calcinosis universalis. Such terms are purely de- 
scriptive and, as such, should carry no diagnostic connotation, for the same 
type of soft tissue calcification may occur in hyperparathyroidism, vitamin 
D intoxication, dermatomyositis, renal insufficiency and carcinomatosis with 
metastases to bone. The descriptive adjectives circumscripta and univer- 
salis, though widely used, are equivocal terms. It is impossible to know 
where circumscript calcinosis ends and universal calcinosis begins in a 
spectrum of disease states associated with all degrees of calcification from 
two or three deposits to almost complete encasement in a shell of lime. 

Much of the confusion and mystery surrounding the use of the terms 
calcinosis circumscripta and calcinosis universalis stems from the practice 
of regarding calcification as a primary process. If the situation at hand 
is closely examined, it seems that there will always be found a primary dis- 
ease responsible for the calcification. Therefore, the terms calcinosis cir- 
cumscripta and calcinosis universalis should be used only in conjunction 
with a primary diagnosis. For instance, that disorder which formerly was 
called calcinosis circumscripta should be referred to as scleroderma with 
circumscript calcification, or Raynaud’s syndrome with circumscript cal- 
cification. Calcinosis universalis should, on etiologic grounds, be called 
dermatomyositis with universal calcification, or sclerodermatomyositis with 
universal calcification. When calcinosis occurs in renal failure,* it should 
be referred to as renal failure with universal calcification, or renal failure 
with circumscript calcification. In this way attention will be focused upon 
the primary diagnosis rather than upon the calcium deposits. Diagnostic 
errors and confusion will be avoided. If a patient such as the one reported 
as an example of calcinosis universalis by Lutz ** in 1941 is examined more 
closely as to etiology, one finds a serum calcium level of 24 mg. per cent 
and a serum phosphorus of 2.9 mg. per cent. These metabolic changes 
most likely represent an instance of hyperparathyroidism with calcification ; 
hence, the primary disease is obscured by the “diagnosis” of a secondary 
complication, calcinosis universalis. Renal failure, dermatomyositis, sclero- 
derma and pseudohypoparathyroidism * are sometimes overlooked in the 
enthusiasm generated by the abnormal calcium deposits and the “diagnosis” 
of calcinosis. 

Twelve cases of so-called calcinosis circumscripta or calcinosis univer- 
salis were found in the University Hospital file. All 12 cases were analyzed 
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to determine the primary disease process. Two of them will be presented 
in detail and 10 in abbreviated form. 


Case REporTS 


Case 1. A 19 year old white female was first seen at the University Hospital 
in March, 1948. In the winter of 1946 and 1947 she had suffered a moderately severe 
frostbite of the fingers. By the fall of 1947 she noticed pallor of the fingers asso- 
ciated with emotional tension or exposure to cold. A reticulated, erythematous erup- 
tion involved the extremities, face and trunk in February, 1948. A month later, 
dystrophic changes of several fingernails and edema of the face, hands and one ankle 
appeared. She lost about 20 pounds and became tired and weak. Bending over was 
particularly difficult. Treatment consisting of tar and soda baths, narcotics, pyri- 
benzamine, Thephorin and a few injections of Etamon was of no avail. 

Physical examination revealed a reticulated macular eruption of the extremities, 
trunk and face, cyanotic nailbeds, erythema of the distal third of the fingers and toes, 
and a separation of most of the fingernails from the distal third of the nailbed. There 
was edema of the face, the ocular fundi, the hands, one ankle and one knee. The 
mucous membranes of the nose were boggy, and there was a nasal quality to the voice. 
The muscles seemed to be harder than normal. There were persistent fever and 
tachycardia. 

Laboratory findings were as follows: Hemoglobin, 83 per cent; white blood count, 
from 6,250 to 9,450 with normal differential values; normal urea clearance; non- 
protein nitrogen, 21.5 mg. per cent; blood urea nitrogen, 6.9 mg. per cent; negative 
Kahn reaction; negative urinalysis. A skin biopsy from the face presented a non- 


Fic. 1. (Case 1.) Hands, showing sclerodermatous skin, contractures, calcium deposits 
and gangrenous fingers. 
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TISSUE CALCIFICATION 


Fic. 2. (Case 1.) Roentgenograms of the hands to show the amount of calcification. 


specific inflammatory reaction. A muscle biopsy showed perivascular lymphocytic 
infiltration. 

From March, 1948, to April, 1949, she was followed as an out-patient. Most 
of this time she was taking potassium para-aminobenzoate and multivitamin capsules. 
On several occasions there was fever as high as 103° F. At times it was thought 
the fever represented a reaction to the para-aminobenzoic acid, so that much of the 
time the drug was used in inadequate doses. It was entirely possible that the fever 
and exacerbation of symptoms represented only variations of her disease. Calcium 
deposits were first noticed about the buttocks in February, 1949. Since the patient 
failed to improve, she sought medical attention elsewhere. 

Between April, 1949, and readmission in October, 1949, she was seen by many 
physicians and received many forms of treatment, including penicillin, aureomycin, 
antihistaminics, vitamins, calcium injections, bistrimate, male hormone and Priscoline. 
Nothing arrested the progression of the disease. In May the right middle finger 
became gangrenous. In August the left index finger showed similar changes. Sev- 
eral calcium deposits about the elbows, buttocks and behind the knees formed ulcers 
and drained for extended periods. There was an additional 15 pound weight loss, and 
the menses, which had begun at age 16 and had been associated with a scanty flow 
every six to seven weeks, ceased altogether. 

A report from the Mayo Clinic, where she was seen in June, 1949, was of interest. 
At that time there were cyanosis of both hands, one gangrenous finger, and the 
shoulder muscles were atrophic. Calcium deposits about the fingers and elbows were 
noted. Roentgen-ray examination of the chest and esophagus was negative. Other 
laboratory findings were: Serum calcium, 9.0 mg. per cent; phosphorus, 3.6 mg. per 
cent; 24-hour urinary 17-ketosteroid excretion, 2.0 mg.; blood urea nitrogen, 14 mg. 
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per cent; hemoglobin, 9.3 gm.; sedimentation rate, 124 mm. per hour Westergren; 
normal basal metabolic rate; Paunz test for amyloid negative. The diagnosis made 
was sclerodermatomyositis with Raynaud’s phenomenon and calcinosis. 

Physical examination in October, 1949, revealed a short girl (4’ 10”), weighing 
100 pounds, 35 pounds less than her weight at the onset of her illness. The skin of 
the face, neck and backs of the hands was thick and “bound down” to the underlying 
structures. There were a seborrheic scale on the scalp, face and trunk and some 
bluish mottling of the extremities. The breasts were poorly developed; the axillary 


Fic. 3. 


Fic. 3. (Case 2.) This picture shows the general body topography, the contractures 
of the arms and the extent of the poikiloderma. Picture taken in 1950. 
Fic. 4. (Case 2.) Head and thorax, showing the facies and the poikiloderma. 


and pubic hair was scanty. Massive calcium deposits were present on the posterior 
aspect of the thighs and buttocks, with smaller deposits about the arms, elbows, hands 
and knees. The tips of the first and second fingers of the right hand and the first 
finger of the left hand were gangrenous. The hands were bluish-red. About many 
of the calcium deposits was inflammation, and the deposits about the right knee, right 
buttock, anterior aspect of the left knee and both elbows had produced draining, 
ulcerated areas. There was muscle atrophy of the hands and shoulder girdle. Motion 
of the hands and elbows was restricted, and there was beginning flexion contracture of 
the right knee. A persistent tachycardia and low-grade fever were present. 
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Laboratory findings were: serum calcium, 8.7 mg. per cent, 10.2 mg. per cent 
and 9.1 mg. per cent; serum phosphorus, 4.2 mg. per cent and 3.9 mg. per cent; 
alkaline phosphatase, 3.2 mg. per cent; serum cholesterol, 141 mg. per cent; total 
serum protein, 8.6 gm. per cent; albumin, 3.7 gm. per cent; globulin, 4.9 gm. per cent. 
AG ratio, .76. Electrophoretic examination indicated a protein pattern as follows: 


Fic. 5. (Case 2.) Roentgenogram showing sparsity of calcium deposits in 1941. 


total protein, 7.7 gm. per cent; albumin, 2.34 gm. per cent; alpha 1 globulin, 0.48 
gm. per cent; alpha 2 globulin, 1.14 gm. per cent; beta globulin, 0.90 gm. per cent; 
gamma globulin, 2.08 gm. per cent. Fibrinogen, 0.73 gm. per cent. AG ratio, 0.51. 
Carbon dioxide combining power, 50 vol. per cent. Basal metabolic rate, minus 4. 
Blood urea nitrogen, 9.27 mg. per cent, 7.0 mg. per cent, and 6.0 mg. per cent. Uric 
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acid, 6.6 mg. per cent and 5.7 mg. per cent. Fasting blood sugar, 62 mg. per cent 
Non-protein nitrogen, 21.5 mg. per cent. Urine creatinine, 0.52 gm. per 24 hours. 
Urine creatine, 0.49 gm. per 24 hours. Sedimentation rate, 55 mm. per hour. Total 
serum bilirubin, 0.34 mg. per cent. Free (1 min.), .08 mg. per cent. Free (30 min.), 


increase of calcium deposits in 1950 


Fic. 6. (Case 2.) Roentgenogram showing striking 


0.12 mg. per cent. Combined, 0.22 mg. per cent. Urine urobilinogen, 4.1. Ehrlich 
units. Total cholesterol, 149 mg. per cent. Free cholesterol, 46 mg. per cent. 
Cholesterol ester, 103 mg. per cent. Per cent ester, 69. Thymol turbidity, 15.0 units. 
Cephalin flocculation, 24 hours, 3 plus; 48 hours, 4 plus. Gamma globulin, 34.4 units. 
Serum bromsulfalein retention normal. Urinalysis negative except an occasional 
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white blood cell and 1 plus to 3 plus reducing substance while on para-aminobenzoic 
Hemogram as follows: hemoglobin, 10.5 to 13.6 gm.; red blood count, 3.63 to 
5,950 to 18.250; polymorphonuclear neutrophiles, 


acid. 
26 to 50 per cent. Monocytes, 2 to 10 per cent. 


5.2 million. White blood count, 
47 to 63 per cent. Lymphocytes, 


(Case 2.) Calcification of the soft tissues of the arms. 


Fic. 7. 


Eosinophils, 1 to 7 per cent. Sulkowitch’s test for urinary calcium, normal. Electro- 
cardiogram normal except for tachycardia. Estrogen excretion, 4 rat units per 24 
hours; 17-ketosteroid, 3.5 mg. per 24 hours. 

Roentgen-ray examination showed slight osteoporosis about the elbows and wrists. 
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There was no calcinosis about the skull or face. Roentgenogram of the chest was 
There was widespread calcification of soft tissue of the arms, legs, fore- 
Skin biopsies showed chronic in- 
In the fat and 


negative. 
arms, thighs, buttocks, pelvis, feet and hands. 
flammatory changes. Focal myositis was evident on muscle biopsy. 


Fic. 8. (Case 2.) Minimal amounts of calcium in the abdominal and lower chest 
walls in 1941. 
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SOFT TISSUE CALCIFICATION 


Fic. 9. (Case 2.) Increase of calcium deposition in the abdominal wall, in the pelvis and 
in the paravertebral muscles. Roentgenogram taken in 1950. 


subcutaneous connective tissue occurred calcium deposits with chronic inflammatory 
change about these collections of lime salt. 

While in the hospital the patient continued to have febrile episodes and the tachy- 
cardia persisted. Several nodules of calcium were extruded spontaneously. The 
calcium was surgically removed over the left knee, and a graft to the site healed 
readily. Other ulcerated areas filled in partially. A new area on the left buttock 
broke down and extruded calcareous matter. Penicillin had no effect on the fever. 
The patient received Priscoline, 50 mg. four times a day; vitamin C, 1.0 gm. per day; 
multivitamins ; a 400 mg. calcium diet, appropriate local therapy and 14 gm. of potas- 
sium salt of para-aminobenzoic acid per day. She was discharged, to be followed 
in the out-patient clinic. 
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-During 1950, three return visits indicated increased strength, continued healing 
of the ulcers, weight gain and healing by demarcation of the gangrenous fingers. 
More scale became apparent on the skin of the scalp and extremities. The scleroder- 
matous skin became less hard and more pliable. There was less evidence of inflam- 
mation about the calcium deposits, though some continued to be extruded. Tempera- 
ture remained normal for the most part, but with an occasional elevation to 100° F. 

The final diagnosis was sclerodermatomyositis with Raynaud's phenomenon and 


universal calcinosis. 


& 


Fic. 10. (Case 2.) Extensive soft tissue calcification of the thighs. 
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SOFT TISSUE CALCIFICATION 


Fic. 11. (Case 2.) Calcium deposits in the soft tissues of the legs. 


Comment: The primary disease was present for over a year before cal- 
cification became clinically evident. At no time were calcium or phosphorus 
values abnormal. It seemed most likely this represented deposition of cal- 
cium salts in diseased tissue rather than any disturbance of calcium regula- 
tion remote from the area of deposition. Follow-up was not long enough to 
determine the extent of benefit derived from para-aminobenzoic acid therapy. 


Case 2. This 21 year old woman was followed in the Dermatology Department 


for 10 years. She presented a typical example of poikilodermatomyositis with cal- 
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cinosis universalis. There was no evidence of a primary disturbance of calcium 
metabolism. 

Case 3. This 17 year old white girl was an example of widespread calcium 
deposition secondary to severe dermatomyositis. Serum calcium and phosphorus 
values were normal. 

Case 4. Universal calcification developed in this 10 year old boy, whose primary 
disease was dermatomyositis. 


Fic. 12. (Case 7.) Showing muscle atrophy, contractures and poikiloderma. 


Case 5. This case was an excellent example of the widespread calcification of 
connective tissue, tendon, artery and muscle that may develop in the course of severe 
dermatomyositis. There was no evidence of a disturbance of calcium metabolism 
remote from the site of the injured, calcified tissue. 

Case 6. Extensive calcium deposits were found in this three and one-half year 
old girl. An illness highly suggestive of dermatomyositis occurred at two years of 


age. 
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Case 7. The primary disease affecting this 14 year old girl was dermatomyositis. 
Extensive tissue damage resulted in calcinosis universalis. Serum phosphorus and 
calcium levels were normal. An infection of the gastrointestinal tract proved fatal. 

Case 8. There were features of both scleroderma and dermatomyositis in this 
patient’s disease. The calcium deposits were irregularly distributed, so that it was 
difficult to classify them either as calcinosis universalis or calcinosis circumscripta. 

Case 9. This 63 year old man had dermatomyositis of five weeks’ duration. 
Biopsy of biceps muscle indicated the presence of calcium. 

Case 10. A 56 year old married white female was seen in the University Hos- 
pital in 1949. Six years prior to admission she had noted frequent swelling of the 
hands and feet, followed one year later by tingling of the feet and blanching and pain 


Fic. 13. (Case 10.) Circumscript calcinosis in scleroderma. 


of the distal portions of the fingers upon exposure to cold. Four years before hos- 
pitalization a pruritic, macular rash appeared on the face. The patient was placed 
on thyroid, 1 to 4 gr. daily. About three months after thyroid therapy was begun, 
or about three years before the patient came to University Hospital, hard nodules were 
noted on the tips of the fingers. Soon thereafter these nodules appeared about the 
middle phalanges of the fingers, about the right knee and on the dorsum of the right 
foot. The skin about the face, upper trunk, upper extremities and lower extremities 
had become hard and stiff, and the patient felt lame and stiff “all over.” Since the 
onset of the illness in 1943 there had been a 25 pound weight loss. 

She had had an appendectomy, a tonsillectomy and three thyroidectomies done 
sometime in the 1920's. She had been pregnant eight times and had delivered two 
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normal children. Induced abortions accounted for the six terminated pregnancies. 
General health had been good until the onset of the present illness. 

Physical examination revealed scleroderma involving the face, neck and upper 
trunk and the distal portions of the extremities. The hands were cold and moist. 
There were calcific nodules on the fingers, about the right knee, on the right foot and 
over the sternum. There were tapering and reduction in length of the terminal 
phalanges. 

The laboratory findings were as follows: hemoglobin, 13.5 gm. per cent. Normal 
differential and total white cell count. Normal urinalysis. Normal urea clearance. 
Non-protein nitrogen, 33 mg. per cent. Uric acid, 4.9 mg. per cent. Total serum 
protein, 7.9 gm. per cent. Albumin, 4.3 gm. per cent. Globulin, 3.6 gm. per cent. 
Serum calcium, 9.4 to 7.8 mg. per cent. Serum phosphorus, 3.7 to 4.2 mg. per cent. 
The blood Kahn reaction was negative. A Sulkowitch test revealed normal amounts 
of calcium in the urine. 


Fic. 14. (Case 10.) Calcium deposits about a knee in scleroderma. 


The roentgenogram was reported as showing generalized osteoporosis, calcifi- 
cation of the pelvic lymph nodes and vessels, spontaneous amputation of the tips of 
the terminal phalanges, and calcium deposits in the soft tissues about the right knee 
and both hands. 

Biopsy of skin and subcutaneous tissue from the right knee revealed calcification 
in necrotic areas of the dermis and panniculus. There was an inflammatory infiltrate 
about the calcium deposits. 

The patient developed a cellulitis about the area of biopsy, with resultant fever 
and leukocytosis. This condition subsided after penicillin and extensive incision and 
drainage. She was discharged from the hospital unimproved, with diagnoses of 
scleroderma with Raynaud's phenomenon and calcinosis. 


Comment: This patient presented a typical picture of calcification as it 
may occur in scleroderma. There was no evidence of disturbance of calcium 
metabolism except at the site of tissue injury 
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Case 11. Calcinosis of the circumscript variety appeared in areas of damaged 
tissue in a 44 year old woman suffering from scleroderma. 

Case 12. There was considerable discussion among the clinicians as to whether 
this patient had scleroderma or rheumatoid arthritis. The extent of the joint changes 
and the biopsy findings made the latter diagnosis the more tenable one. Again the 
calcinosis seemed to be the result of lime deposition in injured tissue rather than any 
primary defect of calcium or phosphorus metabolism. 


ANALYsIs OF CASE Reports SINCE 1938 


Because excellent reviews ** *? cover the subject of calcinosis cir- 
cumscripta and calcinosis universalis up to 1938, this report is concerned only 
with subsequent literature. Since 1938, there are found in the literature 
54 instances **-** of calcinosis of the circumscript or universal varieties. If 
12 cases from the University Hospital are added, 66 cases of soft tissue cal- 
cification can be studied. Primary diagnoses of scleroderma, Raynaud's 
syndrome or dermatomyositis may be assigned to most of them. Table 1 
indicates the distribution of the primary diagnoses in these patients. 


TABLE I 


Distribution of Primary Diagnoses of 66 Patients with Calcinosis Circumscripta and 
Calcinosis Universalis in Whom Blood Serum Concentrations of 
Calcium and Phosphorus Were Normal 


No. of 
Disease Patients 


Dermatomyositis alone or with features of poikiloderma, lupus 

erythematosus, scleroderma 24 
Scleroderma with or without Raynaud's syndrome 24 
Raynaud's syndrome alone 2 
Acrodermatitis chronica atrophicans (?late scleroderma) 1 
Rheumatoid arthritis 2 
“Gout” (?Rheumatoid arthritis) 1 
Lupus erythematosus (10 years’ duration) 1 
Following “chicken pox” 1 


No evident primary disease 10 


Total 66 

Ii there had been more intensive investigation in the group of 10 patients 
recorded as “no evident primary disease,’ some abnormality preceding and 
responsible for the calcification probably would have been found. In fact, 
as the records stand, it takes very little reading between the lines in half of 
these cases to assign diagnoses of dermatomyositis or scleroderma to them. 
For this reason these cases are not listed as idiopathic calcinosis. This term 
should be abandoned, since it tends to produce a false sense of satisfaction 
in a “diagnosis’’ and prevents proper study for the detection of the primary 
disease. 

If primary disturbances of calcium and phosphorus metabolism are elim- 
inated, it can be seen that there is a predominance of scleroderma and derma- 
tomyositis as causative conditions for calcinosis circumscripta and calcinosis 
universalis. Although a patient with scleroderma may show widespread 
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deposits, usually there are only a few. Conversely, a patient with derma- 
tomyositis may show only a few deposits, but much more often widespread 
calcification is produced. Instead of segregating these patients into the two 
groups, calcinosis circumscripta and calcinosis universalis, on the basis of 
the extent of deposited calcium, they are separated into the scleroderma 
group with calcification and the dermatomyositis group with calcification. 
Patients suffering from Raynaud’s syndrome, acrodermatitis atrophicans 
chronica, rheumatoid arthritis and lupus erythematosus are included in the 
scleroderma group. 

The scleroderma group contains 34 patients, of which there were four 
white males and 30 white females. The average age of onset of the primary 
disease is given as 31. At the time the case was reported, the duration of 
the disease averaged 16.5 years and the duration of the calcium deposits 
averaged about 10 years. Four deaths are reported, after 40, 15, 20 and 17 
years of the disease. One patient is recorded as dying at the age of 66 
of heart failure; one at age 42 following Heller's operation to split the eso- 
phagus longitudinally; one at age 70 of a cerebrovascular accident, and the 
other patient at 66 of bronchopneumonia and renal failure. 

The clinical and laboratory features do not differ from those in any other 
collection of patients suffering from scleroderma, rheumatoid arthritis, acro- 
dermatitis or Raynaud's syndrome, except for the presence of the calcium 
deposits. The calcifications tend to be small and localized to the hands, 
feet, elbows, knees, hips and pelvic areas. There is frequently a trouble- 
some inflammatory response about the deposits, and there is a tendency to 
extrusion of lime salt with subsequent ulceration and scarring. Treatment 
of many types is ineffective in dissolving the deposits and, if spontaneous 
disappearance of the deposits occurs, it must be very rare. 

Because of differential value, certain features of the scleroderma group 
are emphasized. ‘There is seldom fever or tachycardia or loss of weight. 
The white blood count is usually normal, unless there is an inflammatory 
process about a calcium deposit. Occasionally mild anemia is present. 
There are no changes in bone in roentgenograms except the osteoporosis of 
disuse and the bony rarefaction often seen in women of this age group. At 
times there is the dissolution and spontaneous amputation of bone of the 
terminal phalanges, as is found in patients with scleroderma, whether cal- 
cinosis is present or not. The urinalysis is usually negative, but traces of 
albumin and a few formed elements may be found. Renal function as meas- 
ured by the non-protein nitrogen or the urea clearance is normal. The 
serum phosphorus, calcium and alkaline phosphatase values are normal. 
Urinary calcium values are within the normal range. Any muscle atrophy 
or limitation of motion depends upon the location and extent of the sclero- 
derma and is not extreme as in the dermatomyositis group. Skin and muscle 
biopsies are helpful in establishing a correct primary diagnosis. 

The dermatomyositis group of 32 patients includes 11 white males, 18 
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white females, two colored females and one Indian female. The average 
age of onset of the primary disease is 15 years. At the time of submission 
of the reports, the average length of duration of the disease was seven and 
one-half years, and the average duration of the calcium deposits was five 
years. It is appreciated that the exact length of time the calcium deposits 
have been present cannot be established with certainty. There probably are 
microscopic deposits for some time before the gross accumulations are 
noticed. Five deaths are reported in this group of 32 patients. One pa- 
tient died of pneumonia at age 31, two years after the onset of her disease. 
The second lived for two years after the disease began, and died at age 11 
shortly after parathyroidectomy. The third died of pulmonary tuberculosis 
at age 29, one and one-half years after the onset of her illness... The fourth 
patient died at age 14 of acute gastroenteritis after being sick for two years. 
The fifth patient died three years after the onset of his illness. At the time 
of death he was 17. Death occurred outside of a hospital, so that the im- 
mediate cause of death is unknown. 

Aside from the youth of the patients and the tendency for the disease 
to be severe, there is no essential difference between dermatomyositis with 
or without calcinosis. The deposition of lime salts in connective tissue is 
extensive in a well developed case. Tendons, skin, subcutaneous tissue and 
muscle may be involved. In rare instances the abnormal deposit is found 
in the kidney. The face and neck are practically always spared. The 
buttocks, thighs, arms and trunk are prone to accumulate large deposits. 
Particularly troublesome are the inflammatory reactions about the calcified 
areas and the large, slowly healing ulcers that frequently form. Contrac- 
tures, muscle atrophy and failure of an extremity to develop are often ex- 
treme. The calcium deposits are often discernible within a few weeks or 
months after the disease begins. If the patient dies, the outcome is usually 
related directly to his disease, and death comes about two years after the 
onset of his illness. Occasionally spontaneous cure of the disease and re- 
sorption of the calcium deposits are reported. It seems doubtful that any 
form of treatment thus far devised has influenced the disease process. 

Again because of differential value, certain features of the dermatomyo- 
sitis group with calcification are presented. Fever, tachycardia and loss of 
weight are likely to occur. A moderate leukocytosis and a mild eosinophilia 
are often found. A mild to moderate anemia is the rule. Serum protein 
abnormalities are likely to be apparent, especially if studied by electro- 
phoretic methods. In about one-third of the cases, urinalysis reveals al- 
buminuria and the presence of formed elements, but renal function is normal 
as measured by the blood non-protein nitrogen and the urea clearance. 
Roentgenograms of the bones indicate changes explainable on the grounds 
of disuse. Values are normal for serum calcium, phosphorus and alkaline 
phosphatase. Urinary calcium values are within the normal range. Skin 
and muscle biopsies are often helpful in establishing a primary diagnosis. 
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In the absence of abnormal values for blood calcium or phosphorus, 
calcinosis circumscripta and calcinosis universalis are practically always 
secondary to tissue damage produced by one of the “collagen diseases.” 


Serum CaALciuM, PHOSPHORUS AND PHOSPHATASE STUDIES IN THE 
CoLLAGEN DISEASES ASSOCIATED WITH CALCIFICATION 


In general, serum calcium, phosphorus and alkaline phosphatase deter- 
minations done singly or at infrequent intervals are reported as normal. 
In the 66 patients with whom this paper is concerned, there are six instances 
(cases 2, 41, 49, 68, 69 and 74) in which the calcium or phosphorus values 
might be considered abnormal. The abnormal values often represent single 
determinations. It is usually not known whether the results obtained 
represent deviations from the normal for the laboratory concerned. There- 
fore, there is no convincing evidence that disturbed blood calcium or phos- 
phorus levels are etiologically related to the calcification. This is in agree- 
ment with other authors.” ***"* It is conceivable that resorption of deposits 
might temporarily elevate calcium or phosphorus levels. 

Metabolic balance studies have been reported by some authors as being 
normal,* * * ** Others have indicated that there is a tendency for the 
organism to retain calcium.” ***** It seems that this is to be expected, since 
the grossly visible calcium deposits must come from somewhere. It does 
not indicate that there is an abnormality of calcium metabolism remote from 
the site of the calcification, but only that calcium is being removed from the 
blood and stored in injured tissue. Other authors report a negative calcium 
balance, perhaps an indication that calcium is being resorbed at the time 
of the study.” * 


PROGNOSIS IN THE COLLAGEN DISEASES WITH CALCIFICATION 


The prognosis for life, function and cure is that of the primary disease. 
As previously mentioned, in the scleroderma group the prognosis for life and 
fair function is good. In the series of 34 patients, death was caused by a 
disease not directly related to the scleroderma. The calcium deposits rarely, 
if ever, disappear, though small areas may be extruded or surgically removed. 

The dermatomyositis group presents a severe disease likely to result in 
much disability. Death directly related to the ravages of the disease oc- 
curred in about 15 per cent of the 32 patients within three years of the onset 
of the illness. Partial or complete cure is recorded in a few instances.* ***"’ 
These recoveries are probably spontaneous, since the results attributed to 
treatment are sporadic and cannot be repeated by other authors. 

Apparently extensive lime deposits can be resorbed if the underlying dis- 
ease is cured.** * 1% 1%, 18, 24, 2, 28,28 Th this connection, there are instruc- 
tive experiments dealing with guinea pigs. Van Wagtendonk **° reported 
a deficiency disease in which extensive calcium deposits were produced. 
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Administration of the deficiency factor present in cream resulted in disap- 
pearance of the pathologic calcification. 


TREATMENT OF THE COLLAGEN DISEASES ASSOCIATED WITH 
CALCIFICATION 


Various forms of treatment are reported, all directed toward removal 
of the calcium deposits.*:*:**** The use of ketogenic diets, ammonium 
chloride and sodium acid phosphate is recommended, with the idea that the 
salts of calcium are more soluble in an acid medium. Low calcium diets are 
employed, in the hope that calcium needed by the organism will come from 
the abnormal deposits when the dietary source is curtailed. The principle 
behind heliotherapy and roentgen-ray treatment is not apparent. 

All methods of treatment are ineffective. Efforts directed toward the 
calcium deposits alone are illogical, and it is only when the primary disease 
can be brought under control that there is any hope of real cure. 

Palliative surgical and dermatologic forms of local treatment are in- 
dicated when the calcium deposits become secondarily infected, or when a 
sterile foreign body inflammation is set up. 


DIFFERENTIAL DIAGNOSIS 


Because the nature and location of calcium deposits arising in the course 
of several pathologic conditions * may mimic exactly those occurring i 


Tasie Il 


Diseases to Be Considered and Laboratory Tests to Be Done When Calcinosis 
Universalis or Calcinosis Circumscripta Is Found 


| 
| Atkatine | Renal 
Disease |Serum Ca) Serum P | Phospha-! Urine Ca} Function| Bone X-Rays 
tase 

Scleroderma N Outeoporesio of | ampu- 
tation terminal phalanges 

Dermatomyositis N N Osteoporosis of disuse; small 
bones of disuse 


Ray naud's syndrome | N : | N N | N Osteoporosis of hands 


Rheumatoid arthritis | N N N | : N | Osteoporosis of disuse; joint 
changes 


Acrodermatitis chronica N : | N N N Osteoporosis at times 
atrophicans | | | 


Hyperparathyroidism N f N | Normal or generalized oste 
itis tibrosa cystica 


Vitamin D intoxication or N or N N | Normal or diffuse change 


-| 
Metastatic bone disease | or N or | N Loc alized bone disease 
Multiple myeloma | N | N | Loc alized bone 


Paget's disense of bone | N N Ni WN | | Loc alized bone disease 
Renal failure | N | N Generalized osteitis fibrosa 
cy ica 


Pseudo- | N | | wN Increased bone bone « density; short 
hypoparathyroidism | metacarpal and metatarsal 
} bones 
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association with the collagen diseases, it is important to consider the dif- 
ferential diagnosis. Particular attention must be given to the serum cal- 
cium, phosphorus and alkaline phosphatase levels, to roentgen-ray examina- 
tion of the bones, to urinary calcium values and to renal function. Table 2 
presents these important features in association with the disease entities that 


may develop widespread soft tissue calcification. 


SUMMARY AND CONCLUSIONS 


1. Calcification occurs as a result of either local tissue injury or abnor- 
malities of calcium and/or phosphorus regulation remote from the site of 


calcium deposition. 

2. A classification of pathologic calcification is suggested. 

3. Twelve patients manifesting several types of “collagen disease” with 
secondary calcification are reported. 

4. A clinical picture of calcification as it,occurs in the “collagen diseases” 
is presented from combined data involving 66 patients. 

5. Calcinosis circumscripta and calcinosis universalis represent descrip- 
tive terms rather than primary diagnoses. Calcification of this type may 
be secondary to a disturbance of factors regulating blood serum calcium 
and/or phosphorus levels. It may also occur in the so-called collagen dis- 
eases as a result of tissue injury. 

6. A table is compiled of laboratory and roentgen-ray findings of use in 
the differential diagnosis of primary disease processes that may result in 
widespread soft tissue calcification. 
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THE ORAL USE OF COMBINED VITAMIN B.. AND 
FOLIC ACID IN TROPICAL SPRUE* 
By Fevertco Diéz Rivas, M.D., Feperico HerNANDEZ Mora.es, M.D., 


F.A.C.P., San Juan, Puerto Rico, and Leo M. Meyer, M.D., 
New York, N. Y. 


Soon after the announcement in July, 1945, of the synthesis of Lacto- 
bacillus casei factor by several investigators * at the Lederle Laboratories and 
the Calco Division of the American Cyanamid Company, it was shown by 
Spies, Vilter and Koch®* that this substance possessed a definite hemato- 
poietic effect in patients with macrocytic anemia when administered intra- 
venously, intramuscularly or orally. 

In January, 1946, Spies, Lopez, Menéndez, Minnich and Koch * reported 
that the macrocytic anemia of tropical sprue found in Cuba responded in 

a similar manner. Several other investigators’ also reported 
| striking improvement of anemia when folic acid was administered to patients 
with tropical or nontropical sprue. 

Even though some authors ''** report no improvement when folic acid 
is administered to patients with macrocytic anemia of tropical and non- 
tropical sprue, the majority of these patients, according to Spies,’* show a 
, maximal hematopoietic response when 10 mg. of folic acid are given daily 

by mouth. This same author states that “a number of patients have failed 
to respond fully to folic acid at the level of 3 or 4 mg. per day by mouth 
and have responded to liver extract or yeast administered in amounts which 
supply 1 mg. or less of folic acid daily.” These findings suggest that the 
antianemic factor present in liver extract or yeast may be a combination of 
chemical substances, or that it may be a much larger molecule than folic 
acid. 

Meyer ** reports that, in a few cases of pernicious anemia in relapse, 
small oral doses of folic acid (5 mg. daily), in addition to 0.5 unit of liver 
extract, often give a reticulocytosis greater than anticipated, and that with 
such therapy the remission is complete. The possible enhancing effect of 
liver extract when combined with folic acid cannot be due to the folic acid 
content of the former, since 1 unit of liver extract contains only 0.38 » gm. 
of folic acid.”® 

That both folic acid and vitamin Biz are needed for full hematopoietic 
response in pernicious anemia is strongly suggested by the observations of 
Bethell and his co-workers,"* who found that when a case of pernicious 
anemia was treated with vitamin Biz a maximal response was obtained, but 
that when a folic acid antagonist was given before and during vitamin Bi2 
* Received for publication June 22, 1951. 

From the Department of Clinical Medicine, University of Puerto Rico, School of Medi- 


cine, San Juan, Puerto Rico, and the Department of Medicine, Kings County Hospital, 
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administration the hematopoietic response was delayed and suboptimal. 
Apparently, when the action of folic acid has been “blocked” by a folic acid 
antagonist, the patient is unable to respond to vitamin Bi. 

Davidson and Girdwood “* have occasionally obtained excellent hema- 
topoietic responses in pernicious anemia with as little as 1 mg. of folic acid 
by mouth, but found that it fails to cause a neurologic remission or to prevent 
a neurologic relapse. 

In 1944 Castle and his co-workers * fed purified casein with various 
accessory factors of the vitamin B group to patients with pernicious anemia. 
They included folic acid among the substances administered, but obtained no 
hematologic or clinical response. However, the quantity of folic acid used 
was only 2.3 to 3.6 mg. daily. Sharp, Vonder Heide and Wolter * failed 
to obtain any hematologic response, except an increase in the hematocrit 
reading, when 1.5 mg. of folic acid were fed daily to 10 patients with re- 
fractory macrocytic anemia. 

The minimal oral dose of folic acid needed to produce an optimal hema- 
topoietic response in tropical sprue has not been determined. Suarez, Spies 
and Suarez ** found that a daily oral dose of 10 mg. was adequate to induce 
a hematopoietic response. They also observed that small daily doses (10 
mg. a day) were more effective than 50 times as much given in a single dose. 
These authors state that, although the oral maintenance dosage of folic acid 
in tropical sprue has not been established, 2.5 to 5 mg. daily are an adequate 
dosage in the majority of the cases. 

From the above data we can conclude that the minimal dose of folic acid 
needed to produce a significant hematologic and clinical response when 
given alone by mouth to patients with sprue or pernicious anemia is in the 
neighborhood of 5 to 10 mg. daily. 

Four years ago, Shorb * discovered a new factor in refined liver extracts 
that was highly potent in promoting growth of the microérganism Lacto- 
bacillus lactis Dorner. Soon afterwards, Riches et al.** isolated a a pure crys 
taliine compound from liver and designated it vitamin Biz. West * proved 
that this substance possessed the property of inducing a hematopoietic re- 
sponse in patients with pernicious anemia in relapse. Likewise, Bethell,”' 
Hall and Campbell * and others also showed that the parenteral use of vita- 
min Biz produced a hematologic response similar to that produced by liver 
extract when given to patients with pernicious anemia in relapse. 

Beneficial results from parenteral administration of vitamin Bis in tropi- 
cal and nontropical sprue have been reported by Spies, Suarez and associates.” 

In regard to dosage, 15 » gm. once or twice a week intramuscularly seem 
to be adequate for patients with pernicious anemia in relapse, or for patients 
with tropical or nontropical sprue. The maintenance dosage appears to be 
15 » gm. every two to four weeks, given intramuscularly. 

The oral use of vitamin Biz has been studied by several investigators. 
Castle and associates * obtained no response from the oral use of 5 » gm. of 
vitamin Bie daily, but if gastric juice from a normal person was given simul- 
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taneously a hematopoietic activity could be induced in patients with per- 
nicious anemia in relapse. Likewise, Hall and Campbell * arrived at the 
same conclusion when the same amount of vitamin Biz was given simul- 
taneously with gastric juice from patients with duodenal ulcers to patients 
with pernicious anemia in relapse. 

The minimal oral dosage of vitamin Biz necessary to induce a hemato- 
poietic response in pernicious anemia has been studied by several investi- 
gators. Meyer and co-workers * obtained submaximal reticulocytosis but 
adequate clinical and hematopoietic response in five patients with pernicious 
anemia in relapse treated with daily oral doses of 75 to 150 » gm. of vitamin 
Biz for periods of up to seven months. One patient failed to respond to an 
oral daily dose of 150 » gm., and a second one to quantities of up to 250 » gm. 
of vitamin Biz a day. Both patients responded favorably to subsequent 
parenteral administration of vitamin Biz. Two additional patients were 
given oral daily doses of 1.67 mg. of folic acid and 25 » gm. of vitamin Biz 
for five weeks. The reticulocytosis obtained was maximal, and the rise in 
hemoglobin and red blood cells was rapid. There was early clinical im- 
provement in these two patients. A third case was treated similarly, with 
adequate response. 

Schrumpf “ treated six verified cases of pernicious anemia with oral 
vitamin Bis and folic acid. The dose administered daily was 10” gm. of 
vitamin Biz and 0.67 mg. of folic acid in three cases, and double these quan- 
tities in two cases. In one case there was no lasting effect when the smaller 
dose was used. The author concludes that “the effect of the treatment 
seems to be fairly consistent with the results obtained with liver extracts.” 
It was found in this study that the increase in hemoglobin was 14 per cent 
per 10 days using liver extract, and 12.4 per cent per 10 days when vitamin 
Biz and folic acid were used. The reticulocyte response was found to be less 
pronounced and to occur later than when liver extract was used. The cases 
with leukopenia and thrombocytopenia showed normal increases in the leuko- 
cyte and platelet counts when this dose of vitamin Biz and folic acid was 
employed 

Spies and co-workers *’ have failed to get a hematopoietic response in 
pernicious anemia using 30, 50, 100 and 400 » gm. of vitamin Biz in single 
oral doses, but they noted an effect by giving 500 gm. once, 800 » gm. 
twice, 150 gm. for 20 and 27 days consecutively, and 450» gm. for 10 
daily doses 

From the above clinical experience it can be said that the minimal ef- 
fective oral dose of vitamin Bis in pernicious anemia is 75 to 150 » gm. daily. 

In sprue, vitamin Bis has been found to be of some value when given by 
mouth. As in pernicious anemia, gastric juice seems to potentiate the hema- 
topoietic activity of orally administered vitamin Biz. Diéz Rivas, Suarez, 
Hernandez Morales and Pérez Santiago ** administered vitamin Biz orally 
to 10 patients with tropical sprue. When single doses of 15 to 50 gm. 
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were given to eight patients, an optimal response was obtained in one case, 
a suboptimal response in five cases, and no response in two cases. Larger 
single doses of 90 to 450 » gm. of vitamin Biz given orally to four patients 
with active tropical sprue induced a suboptimal response in one case and 
none in three cases. Two cases received multiple daily doses of vitamin Biz. 
A hematopoietic response was obtained in each case after the oral dose had 
been increased to 150 to 200» gm. daily. These authors conclude that in 
tropical sprue the approximate minimal oral dosage of vitamin Biz neces- 
sary to induce an appreciable reticulocytosis and a definite clinical improve- 
ment is 150 to 200 » gm. daily for a period of at least two to three weeks or 


longer. 
METHOD OF STUDY 


To evaluate the effect of simultaneous oral administration of folic acid 
and vitamin Bis in tropical sprue, an amount of each substance known to 
have little or no hematopoietic value in this disease was administered daily 
as a single tablet two hours before breakfast. Each tablet * contained 1.67 
mg. of folic acid and 25 » gm. of vitamin Bie. 

All the patients were placed on a preliminary sprue diet that contained 
3,718 cal/d. and 134.5 gm. of vegetable protein, 568.5 gm. of CHO and 
102 gm. of fat. It allowed six ounces of milk a day, and 20 gm. of animal 
protein were given once or twice a week. The remainder of the protein was 
obtained from vegetable sources. 

Six patients with active tropical sprue were selected for this study. Five 
of these patients had been treated in the past with either folic acid or liver 
extract. There were four male and two female patients. The youngest 
was 19 years old and the eldest 67. 

A complete blood count, hematocrit, bone marrow study, reticulocyte 
count, urine analysis and stool examination were done before treatment was 
started. During treatment a daily reticulocyte count and a weekly complete 
blood count with hematocrit were performed. The body weight of each 
patient, as well as stool counts and daily medical check-ups, with special 
emphasis on glossitis and the general well being of each patient, was re- 
corded. A bone marrow study was repeated after one week of treatment. 


Case Reports 


Case 1. This patient, a 67 year old white female, was first seen at the Univer- 
sity Hospital in 1946 with a typical picture of tropical sprue. Folic acid was given 
with good results, and the patient was discharged on 5 mg. of folic acid daily, which 
was continued for approximately three months. Three years later, on her first return 
visit to the out-patient department following her hospitalization, she gave a history 
of recurrence of diarrhea, glossitis, weight loss and anemia. The diet had been very 
deficient, and she had received no medication during the previous three years. The 
patient was re-admitted to the hospital and placed on a preliminary sprue diet. Folic 
acid (1.67 mg. a day) was started orally every morning and was continued for two 


* Supplied by E. R. Squibb & Sons. 
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weeks, without any hematologic improvement. The diarrhea and glossitis continued 
as on admission. Combined folic acid (1.67 mg./d.) and vitamin By (25 » gm./d.), 
as a single tablet, were then given every morning. Under this medication the mega- 
loblastic bone marrow reverted to normal and a reticulocytosis of 16.2 per cent oc- 
curred. By the fifth day of treatment, the hemoglobin had increased from 42.5 per 
cent to 62.5 per cent. 

Two weeks after the start of this medication the patient felt better, her appetite 
had returned, the glossitis had disappeared and the number of stools had decreased 
from five to six watery stools a day to one or two soft stools daily. The patient was 
discharged on one tablet of combined folic acid and vitamin B,, every morning. 
Three months after discharge there was no glossitis or diarrhea. The appetite was 
good and the patient gained three pounds in spite of a poor diet at home. Eight 
months after discharge the hemoglobin was 95 per cent, there was no diarrhea or 
glossitis, and the weight had increased to 105 pounds (a total gain of 17 pounds). 
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Fic. 1. Case 1 


Case 2. This 48 year old white male was hospitalized with a relapse of sprue. 
He had had the disease for about 13 years, during which time he had received treat- 
ment with folic acid and liver extract. For the previous two years he had been taking 
one to three tablets of folic acid daily. In spite of folic acid therapy he developed 
progressive weakness, pallor and diarrhea. The hemoglobin decreased to 39 per cent. 
He was re-admitted and given 15 mg. of folic acid daily for a period of three weeks, 
without any hematologic or clinical improvement. The megaloblastic bone marrow 
persisted. Combined folic acid and vitamin B,, were started, and on the ninth 
day of treatment a reticulocytosis of 17 per cent occurred. The megaloblastosis of 
the bone marrow decreased on the eleventh day of treatment. The patient was dis- 
charged in good condition. Follow-up in the out-patient department has been con- 
tinued to date. Six months after discharge the hemoglobin had increased from 42.5 
per cent to 77.5 per cent, and the red blood cell count from 1.15 million to 4.14 million 
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cells per cubic millimeter. The volume of packed cells was 39 per cent and the MCV 
had decreased from 120 cubic micra to 95 cubic micra. The general condition of the 
patient was satisfactory, and the diarrhea as well as the glossitis disappeared. 

Case 3. This patient who had had tropical sprue for two years, had been previ- 
ously treated successfully with liver extract. He was readmitted with a relapse of 
sprue. Ten milligrams of folic acid daily by mouth had failed to induce a hematologic 
response. While on this form of treatment the hemoglobin had decreased from 60 per 
cent to 47 per cent after three weeks of folic acid therapy. Combined folic acid and 
vitamin By. were started and on the tenth day of treatment a reticulocytosis of 15.2 
per cent occurred. The hemoglobin increased from 47 per cent to 87.5 per cent. The 
glossitis and the diarrhea that had been present on admission gradually disappeared. 

Case 4. This 28 year old white female patient was admitted to the hospital with 
diarrhea, glossitis and macrocytic anemia. There were 4.8 per cent megaloblasts in 
the bone marrow on admission. 


as days 
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Fic. 2. Case 2. 


The patient had had bilharziasis in the past that was successfully treated with 
Fuadin. Liver extract had been used prior to admission, the last injection having 
been four months previously. 

Combined folic acid and vitamin Bj. were started (1.67 mg. folic acid and 25 
gm. of vitamin B,./day) soon after admission. On the eighth day of treatment the 
patient's reticulocyte count rose to 3.4 per cent. Even though the reticulocyte count 
never increased beyond this level, the hemoglobin increased from 65 per cent to 90 
per cent in two weeks. The diarrhea and glossitis disappeared one week after treat- 
ment had been started. There was a gain in weight of 25 pounds in two months. On 
discharge the hemoglobin had increased to 102.5 per cent and the red blood cell 
count had risen from 2.43 millions to 4.4 millions per cubic millimeter during this 
period. The MCV decreased from 133 to 102 cubic micra. 

Case 5. This 38 year old white male had had a previous admission (four years 
earlier) at which time he had complained of diarrhea, glossitis and 10 pound weight 
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loss. He was found to have a macrocytic anemia and a flat glucose tolerance test. 
The blood serologic test for syphilis was positive. 

Two months prior to re-admission these same symptoms recurred. On his second 
admission, he was found to have 6.2 per cent megaloblasts in the bone marrow; the 
hemoglobin was 40 per cent and the MCV was 147 cubic micra. The red blood cell 
count was 1.36 millions per cubic millimeter. 

Combined folic acid and vitamin B,» (1.67 mg. of folic acid and 25 micrograms 
of B,.) were administered every morning. The patient had been placed on a pre- 
liminary sprue diet on admission. On the seventeenth day of treatment a reticulocy- 
tosis of 16 per cent occurred. The hemoglobin increased from 40 per cent on admis- 
sion to 49 per cent, and the red blood cell count rose from 1.36 millions to 1.78 mil- 
lions per cubic millimeter two weeks after treatment had been started. After four 
weeks of treatment the hemoglobin had risen to 70 per cent and the red blood cell 
count to 2.94 millions per cubic millimeter. The MCV decreased from 147 to 114 
cubic micra in four weeks of therapy. During this period of time the patient gained 
18 pounds in weight, and the glossitis as well as the diarrhea disappeared. Three 
months after discharge the hemoglobin was 107.5 per cent and the red blood cell count 
was 5.24 millions per cubic millimeter. The MCV was now 96 cubic micra. The 
weight had increased 28 pounds since the start of treatment. 

Case 6. This 19 year old white male patient, who, had had tropical sprue for 
three years, was found on admission to have a hemoglobin of 67.5 per cent and a red 
blood cell count of 2.69 millions per cubic millimeter. The MCV was found to be 
123 cubic micra. 


TasLe | 


Hematological Results of Combined Use of Folic Acid and Vitamin By 
Therapy in Tropical Sprue 


Hemoglobin (%) RBCx10¢ Reticulocytes (%) M.C.V. (cu.p.) 
of Oral 
Age Medication | |14th| Final | Ini- |14th [Final | Ini-|7-10 Fine! |. Day | tni- | 14th | Final 
tial |Day| Day | tial | Day| Day | tial | Day |"'"*| Peak | pe), | tial | Day} Day 
1. | Folic Acid, | 30 | 42.5} 425 | 1.39)14/14 |3 | 3 8.2| 5 | 130] 135 | 135 
67 1.67 ma./d (20 4.) 
Folic Acid, 42.5] 65 90 1.42] 2.791 4.79 | 4 | 92] 1.2 | 16.2] 5 135} 118] 87 
1.67 mg. and (90 d.) 
254 am./d 
Vit. Bu 
2. H.R. | Folie Acid, 39 | 42.5) 42.5 | 1.39] 1.s6] 1.5 |0 6}1 18] 8 133] 120 | 120 
49 15 mg./d (25 d.) 
1.67 mg 42.5] 40 77.5 | 1.5] 1.52) | 3 7417 | 23 120} 120] 95 
F.A. and 254 (210d. 
am. Bu/d 
3. E. M. | 10 mg. F.A./d.] 60 47 2.02 2.03 145 125 
46 (36 d.) 
1.67 mg. 47 | 6S 87.5 | 2.03] 2.63] 3.96 |} 1.6] 5 8 15.2 | 10 125] 133 | 102 
F.A. and (78 4.) 
gm Bu/d. 
4. | 1.67 mg. F.A. | 64 | 90 | 102.5 | |0 | 34] 8 | 34] 8 133] 141 | 102 
28 and 254 gm, (58 d.) 
Bis/d 
70 
(30 d.) 
6. H. E. | 1.67 mg. F.A. | 67.5 87.5 | 2.69 4.17} 1.2] 5 1.2 | 123 103 
19 and 254 gm. (40 d.) 
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On the sixth day of combined folic acid and vitamin By, (1.67 mg. of folic acid 
and 25 u gm. of vitamin By, per day by mouth), a reticulocyte peak of 6.2 per cent 
occurred. Forty days after start of treatment the hemoglobin had increased to 
87.5 per cent and the red blood cell count to 4.17 millions per cubic millimeter. The 
MCV decreased from 123 to 103 cubic micra. There was a gain in weight of 31 
pounds after four months of therapy. The glossitis and the diarrhea disappeared. 


DiscussION 


In tropical sprue, as in pernicious anemia, the macrocytic anemia, the 
megaloblastic bone marrow and the diarrhea, as well as the glossitis and 
weight loss, can be corrected by either folic acid or vitamin Biz preferably 
when these substances are used parenterally. In both of these diseases these 
same substances are effective when given by mouth in the proper dosage. 

The minimal effective dose of folic acid capable of inducing a satisfactory 
hematologic response in either tropical sprue or pernicious anemia appears 
to be 10 to 15 mg. daily when given by mouth. Vitamin Biz has also been 
found to have beneficial effects on the anemia of tropical sprue and pernicious 
anemia when given by mouth in rather large doses. The minimal oral daily 
dose of vitamin Biz needed to induce a satisfactory hematologic response in 
either tropical sprue or pernicious anemia has been found to be in the range 
of 150 to 200 micrograms. 

When folic acid and vitamin Biz are given simultaneously by mouth in 
either pernicious anemia or tropical sprue, the hematologic response is aug- 
mented considerably. It has been found that 1.67 mg. of folic acid or 25 
micrograms of vitamin Bi: are not effective in correcting the anemia in either 
of these conditions in the majority of cases; but when these suboptimal 
amounts of folic acid and vitamin Biz are given simultaneously by mouth 
daily to patients with either tropical sprue or pernicious anemia, a response 
comparable to parenteral liver extract therapy is obtained in the majority 
of the cases. 

It appears, therefore, that the macrocytic anemia of tropical sprue or 
pernicious anemia is a multiple deficiency state, and that both folic acid and 
vitamin Biz are necessary to correct this abnormality of hematopoiesis. 
The synergistic action of folic acid and vitamin Biz (extrinsic factor), or 
vice versa, suggests the possibility that folic acid is needed for the proper 
absorption and utilization of vitamin Bi2 by the human organism. 

The extrinsic factor as described by Castle may very well be a combina- 
tion of substances, among which folic acid and vitamin Biz play a prominent 
role. 

SUMMARY AND CONCLUSIONS 

1. Six cases of tropical sprue in relapse have been treated with combined 
folic acid and vitamin Biz orally. Folie acid (1.67 mg.) and vitamin Biz 
(25 » gm.) were administered simultaneously in tablet form every morning. 

2. In each case, a satisfactory hematologic and clinical response was 
obtained with this medication. 
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3. The results obtained from this form of therapy in tropical sprue com- 
pare favorably with the hematopoietic effect of parenteral liver therapy in 
this disease. 

4. Folic acid potentiates the hematopoietic effect of orally administered 
vitamin Byz in cases with tropical sprue in relapse. 

5. When daily doses of either 1.67 mg. of folic acid or 25 gm. of 
vitamin Biz are given orally to patients with tropical sprue in relapse, no 
hematopoietic effect is obtained. Simultaneous administration of these 
same amounts of folic acid and vitamin Biz produces an optimal hemato- 
poietic response in this disease. 

6. It can be concluded that in tropical sprue, as in pernicious anemia, 
there is a deficiency of both folic acid and vitamin Biz, and that the mechan- 
ism of absorption and utilization of these two substances is similar in both 
cliseases. 
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THE EFFECT OF PENICILLIN ON THE RENAL 
LESIONS OF SUBACUTE BACTERIAL 
ENDOCARDITIS * 


By Davip M. Spatn,} Valhalla, New York, and Donato W. Kino, 
New York, N. Y. 


THe use of antibiotics, in particular penicillin, in the treatment of sub- 
acute bacterial endocarditis has so altered the course of the disease that 
infection is arrested in all but 10 per cent of cases treated. Only about 10 
to 20 per cent die from the complications of the disease itself. The exact 
role of the renal lesions as a cause of death in treated cases of subacute 
bacterial endocarditis is still not settled. A report by Christie* on 269 
patients treated with penicillin listed 73 deaths of which 8 were due to 
uremia. However, in a study by Pillsbury and Fiese* on 31 patients in 
which there was an average follow-up period of 35 months for the surviving 
group there was no clinical evidence of continuing renal lesions in the sur- 
viving group and none of the deaths was attributed to renal failure. This 
study is an attempt to evaluate the effect of penicillin on the incidence of 
the renal lesions in subacute bacterial endocarditis. This study is based 
entirely on a necropsied group of cases. 

Three types of renal lesions may be present in subacute bacterial endo- 
carditis. These are focal embolic glomerulonephritis, diffuse glomerulo- 
nephritis (acute, subacute, and chronic), and renal infarcts. These may 
occur simultaneously or independently. This report is concerned primarily 
with diffuse glomerulonephritis, only secondarily with focal embolic glo- 
merulonephritis, and not at all with renal infarcts. 

It has been well established that diffuse glomerulonephritis of the acute, 
subacute, or chronic variety occurs with some degree of frequency in sub- 
acute bacterial endocarditis. However, in order to determine the effect of 
antibiotics on the incidence of this lesion it was necessary to review untreated 
cases in order to establish an adequate control figure. Table 1 represents an 
unpublished study by one of the authors of the incidence of diffuse glo- 
merulonephritis in 10,000 consecutive postmortem examinations at another 
institution. (See table 1.) 

In this study glomerulonephritis was present in almost the same incidence 
in the general run of autopsies as in rheumatic heart disease without asso- 
ciated subacute bacterial endocarditis. It was only when rheumatic cardio- 
vascular disease was complicated by subacute bacterial endocarditis that the 


* Received for publication October 15, 1951. 
; _From the Department of Pathology, College of Physicians and Surgeons, Columbia 
University, New York, N. Y. 

+ Department of Laboratories and Research of Westchester County, Valhalla, New York. 
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incidence of glomerulonephritis rose significantly. Thus it would appear 
that diffuse glomerulonephritis occurs with no greater frequency in rheu- 
matic heart disease than in the general autopsy population. This is in agree- 
ment with Baehr and Schifrin * but at variance with the reports of Hartman 


and Bland,* and Ehrstrém.* 
Tas_e I 


Autopsy Incidence of Diffuse Glomerulonephritis in Untreated 
Subacute Bacterial Endocarditis 


Diffuse 


169 (1.69%) 
(1.56%) | 0 
37 (29.5%) 41 


All autopsies 
Rheumatic heart disease 
Subacute bacterial endocarditis 125 


= 


This report is based on a study of 77 consecutive necropsied cases of 
subacute bacterial endocarditis of which 25 were treated with antibiotics. 
Thirty-three per cent of the untreated cases had diffuse glomerulonephritis. 
This is in agreement with the group of cases mentioned before. Not a single 
treated case had anatomic evidence of this lesion. The incidence of focal 
embolic glomerulonephritis in this series of cases was 50 per cent lower in 
the treated group as compared with the untreated group. On the average, 
antibiotic therapy was started within one and one-half to two months from 
the onset of the first recognizable signs and symptoms of subacute bacterial 
endocarditis. The early institution of treatment may be an important factor 
in the elimination of these renal lesions. (See table 2.) 


Taste II 


Comparison of the Autopsy Incidence of the Renal Lesions in Penicillin Treated and in 
Non-Penicillin Treated Subacute Bacterial Endocarditis 


Glomerulonephritis 


No. Cases Focal 
Acute Sub. Chronic Total 
Non-treated | 52 5s | 6 | 6 | 17(33%) | 25 (48%) 
Treated | 25 0 | 0 0 | 0 6 (24%) 
| 


Comparison of the duration of the disease, the age, and the incidence of 
the various types of underlying cardiovascular disease revealed no significant 
difference in the two groups of cases (treated and untreated). These, there- 
fore, could not be factors that might account for the difference in the rate of 
occurrence of the renal lesions. (See table 3.) 

The type of bacteria involved also did not appear to be a factor. About 
the same percentage of cases in both groups had Streptococcus viridans as 
the etiologic agent. However, it was interesting to note that in the non- 
treated cases with renal lesions the incidence of Streptococcus viridans as 


| No. Cases Ys Focal 
| 
| 
— — = = 
| | 
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Taste III 


; Type of Heart Disease 
| Rheumatic | Cong. Other 
| | 
: Treated 25 43.5 21 3 1 8 months 
Non-treated 
+ a) with no glomerulonephritis 35 415 | 23 8 4 6 months 
b) with glomerulonephritis | 17 41.0 | 13 |; 4 | 0 7 months 


the etiologic agent assumed less importance whereas the role of other bac- 
teria such as hemolytic streptococcus, gram-negative bacillus, undifferentiated 
micrococcus, Neisseria gonorrhoeae, and non-hemolytic streptococcus as- 
sumed greater importance. This latter fact has implications concerning the 
etiology of diffuse glomerulonephritis that are beyond the scope of this 


present report. (See table 4.) 

It would seem, however, that this observation would tend to support 
the view that the mechanism concerned in the production of glomerulo- 
nephritis is more important than any single specific organism involved. The 
mechanisms that have been described by Sarre are concerned with nephro- 
toxic antigen-antibody reactions. It would appear from this report that 
diffuse glomerulonephritis associated with subacute bacterial endocarditis 
is a distinctly different disease in its mechanism of development than diffuse 
glomerulonephritis which is not associated with subacute bacterial endo- 
carditis in spite of the histopathologic similarity of both lesions. In the 
former the persistence and progression of the lesion is apparently dependent 
upon the continued presence of the inciting organism because eradication 
t of the organism eliminates the lesion. In the latter type of glomerulo- 
nephritis, evidence exists that the continued presence of the organism (a 
hemolytic streptococcus) is not needed for persistence and progression of 
the disease. 

In the 25 treated cases of subacute bacterial endocarditis postmortem 
examination indicated that the valvular vegetations in four cases were still 
active with little or no evidence of healing, 10 had evidence of considerable 


Taste IV 


Bacteria Involved 


Strep. viridans Other None 
Treated 18 7 0 
Non-treated 
Non-renal 25 7 | 3 
Renal 7 8 2 
Total 


Age, Underlying Cardiovascular Disease, Duration of Disease in « 
1 Treated and Non-Treated Cases 
q 
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healing, and 11 appeared to be completely healed. The causes of death in 
these cases were congestive heart failure in 10 and the consequence of embolic 
episodes in the other 15. Seven of the cases had ruptured valve cusps. 
Obviously none died as a result of renal insufficiency. In the non-treated 
group although 17 cases had evidence of diffuse glomerulonephritis and 25 
had focal embolic glomerulonephritis, nine cases died as a result of uremia 
(one of these was on the basis of focal embolic glomerulonephritis ). 


CoNCLUSIONS 

1. Antibiotic therapy appears to decrease significantly the incidence of 
diffuse and embolic glomerulonephritis in subacute bacterial endocarditis. 

2. In the penicillin treated group of cases diffuse glomerulonephritis was 
entirely absent and focal embolic glomerulonephritis was reduced in incidence 
by 50 per cent. 

3. In the cases with focal embolic glomerulonephritis there was greater 
evidence of healing of this lesion in the treated than in the non-treated group. 

4. The fact that antibiotic elimination of the organism significantly 
eliminates diffuse glomerulonephritis associated with subacute bacterial 
endocarditis would indicate that this is an entirely different disease from 
diffuse glomerulonephritis unassociated with subacute bacterial endocarditis. 
In the latter continued presence of the organism is not necessary for pro- 
gression of the lesion. 
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CASE REPORTS 


STREPTOCOCCAL MENINGITIS FOLLOWING DIAGNOSTIC 
LUMBAR PUNCTURE * 


By Davip P. Baumann, M.D., Little Rock, Arkansas, and Leste C. Kocu, M.D., 
Rocky Mount, North Carolina 


Since the introduction of lumbar puncture as a diagnostic procedure, occa- 
sional cases of septic meningitis secondary to this manipulation have been re- 
ported. It is generally considered to be an extremely rare complication, despite 
the large number of lumbar punctures that are performed. 


Case REporT 


A 35 year old unemployed white man was admitted to Brown Hospital, Dayton, 
Ohio, at 3:00 a.m., April 7, 1949, complaining of severe headache and backache. 
Approximately 17 hours prior to admission the patient had had a diagnostic lumbar 
puncture, which had been done to evaluate the status of central nervous system 
syphilis. He felt well until 12 hours afterward, when he noted the onset of head- 
ache which gradually increased in severity. He was seen by a physician at that time 
and was a given a sedative drug and aspirin. The pain continued to increase in in- 
tensity, however, and a backache developed which involved the entire spine. His 
neck became stiff and he began to have shaking chills. Again the physician was 
called, and at this time a clinical diagnosis of meningitis was made. 

Past History: The patient had had a primary chancre in 1944. Antiluetic treat- 
ment was started immediately and continued for 10 months, after which serologic 
tests for syphilis were reported to be negative. In 1947, he developed weakness and 
numbness in the legs. A diagnosis of meningovascular syphilis with transverse 
myelitis was made at that time. He subsequently had several hospital admissions 
because of his syphilis, and had various types of therapy, including malaria, penicillin 
and arsenicals. A spastic paraplegia of the legs and a marked urinary incontinence 
were the residuals at the time of the present admission. 

Physical Examination: The patient was a well developed, well nourished young 
white man, appearing acutely ill. The temperature was 102° F., the pulse 84, and 
the respiration 18. Active motion of the head caused the patient to cry out with pain. 
\ few expiratory wheezes were heard in both lung bases. Neurologic examination 
revealed hyperactive reflexes, with sustained bilateral ankle and patellar clonus. 
rhe Babinski reaction was positive bilaterally, and the Kernig and Brudzinski signs 
were positive 

Laboratory lindings: Upon admission a lumbar puncture was performed. The 
pressure was 420 mm. The fluid was grossly cloudy but flowed freely. The cell 


* Received for publication April 14, 1950. 
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count of the spinal fluid was 495 white cells per cubic millimeter, of which 98 per 
cent were polymorphonuclear leukocytes. The sugar content of the spinal fluid was 
21 mg. per cent. The gold curve was 1111111100, and the Kahn reaction was 4 plus. 
A gram stain of the fluid revealed occasional gram-positive cocci, singly and in pairs. 
A culture proved the organism to be Streptococcus micro-aerophilia. The urinalysis 
was negative. The red blood count was 4.6 million, with 14 gm. of hemoglobin. 
The white blood count was 22,150, with 82 per cent neutrophils, 12 per cent lympho- 
cytes, 5 per cent monocytes and 1 per cent eosinophils. Serologic tests for syphilis 
revealed a 4 plus Kahn reaction, a 4 plus complement fixation and a 2 plus Kline 
reaction. 

A report on the spinal fluid obtained from the lumbar puncture done 17 hours 
prior to admission was negative except for a 4 plus Kahn reaction. 

Course in Hospital: Penicillin therapy was begun with an initial intrathecal in- 
jection of 15,000 units in 7.5 c.c. normal saline and a dosage of 1,000,000 units every 
two hours intramuscularly. 

Six hours after admission the patient was semi-stuporous and disoriented, re- 
sponding very slightly to voice stimuli. He remained in this condition until the fol- 
lowing day, when he became rational and more alert and codperative. He continued 
to complain of severe headaches. The temperature had dropped rapidly to normal. 
Marked Kernig’s and Brudzinski’s reactions persisted. A lumbar puncture done at 
this time revealed grossly cloudy fluid. This fluid contained 9,800 cells per cubic 
millimeter, of which 84 per cent were polymorphonuclear leukocytes and 16 per cent 
lymphocytes. The sugar content of this specimen was 54 mg. per cent. A smear 
revealed occasional gram-positive cocci, in pairs and short chains. Culture of this 
fluid produced no growth. Ten thousand units of penicillin in 5 c.c. of normal saline 
were given intrathecally. 

The patient continued to improve slowly. There was a secondary rise of tem- 
perature to 99.8° F. on the second day of admission, which quickly subsided, and 
after the third day the patient remained afebrile. A lumbar puncture done five days 
after admission revealed clear spinal fluid. The cell count was seven, consisting of 
four lymphocytes and three polymorphonuclear leukocytes. The sugar was 58 mg. 
per cent. A smear and culture were reported as negative. 

Penicillin therapy was continued until the fourth hospital day. A total of 
48,000,000 units of penicillin was given intramuscularly and 25,000 units in 12.5 c.c. 
of normal saline intraspinally. The patient became ambulatory on the sixth hospital 
day and had an uneventful convalescence except for a mild urticaria, which was 
readily controlled with an antihistamine drug. It is interesting to note that the uri- 
nary incontinence which had been present since 1947 disappeared within a period of 
four days. He was discharged on the seventeenth hospital day. Five weeks later 
the patient was quite well except for his slight paraplegia. The incontinence had 
not recurred. 

Discussion 


We have been able to find only 15 cases in the literature in which a proved 
septic meningitis appears to have been a direct outcome of a diagnostic lumbar 
puncture.’ ** #7 This does not include a certain number of cases in which 
a meningitis developed following spinal anesthesia. In these cases, however, the 
causal relationship is quite apparent. Wieder * stated that one case of meningitis 
occurred in 2,700 diagnostic lumbar punctures performed in the Department of 
Dermatology and Syphilology of the University of Michigan Hospital. Siebert ° 
mentions one case occurring in 4,700 taps. His case, however, was unusual. 
The needle was broken during the procedure and an epidural abscess resulted. 
This later perforated into the spinal canal, causing the meningitis. 
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Frequent references were encountered in the literature in which an irritative, 
noninfectious meningeal reaction was noted to have occurred shortly after a lum- 
bar puncture. All of these cases quickly subsided. Although there was a con- 
siderable increase in the cellular elements of the spinal fluid, in none of them was 
the sugar content lowered and in no case was an organism recovered. These 
cases have been discussed adequately elsewhere, and we have not included them in 
our survey. 

The mechanism by which a virulent organism can be carried to the meninges 
by means of a lumbar puncture has been a subject for some speculation. Probably 
several routes are possible. Several authors *® have made observations indicating 
that meningitis is an occasional sequela of a lumbar puncture performed during a 
septicemia. It has been noted '° that, in the experimental animal, a lumbar punc- 
ture done within a few minutes of the injection of a large quantity of virulent or- 
ganisms into the blood stream will almost invariably result in a meningitis due to 
the injected organism. The mechanism is largely obscure, but the theory has 
been advanced that the sudden lowering of the spinal fluid pressure in some man- 
ner breaks down the blood brain barrier. Another hypothesis is that the needle, 
passing through small venous or capillary channels, carries organisms in the cir- 
culating blood directly to the meninges at the site of injection. Wegeforth and 
Latham" presented five cases in which a meningitis developed shortly after a 
lumbar puncture was done during a septicemia. Remsen ™ has presented a simi- 
lar case. Pray,’* however, did not think that this was a significant factor in the 
causation of meningitis, and stated that the incidence was no greater among pa- 
tients with bacteremia who were subjected to a lumbar puncture than among 
those upon whom no diagnostic tap was performed. He did say, however, that 
there might be very occasional exceptions to this. One cannot say that the oc- 
currence of the meningitis in the above cases was not merely a coincidence. 

In the remaining cases reviewed, and also in our own case, there was no pre- 
existing septicemia. The organisms, therefore, must have been introduced into 
the spinal canal by means of the needle. This was either improperly sterilized or 
was contaminated as it passed through the skin by organisms which had not been 
eradicated by the ordinary means of antisepsis. In our own case, we are inclined 
to believe that the latter was the source of the infection. We were able to obtain 
all of the remaining lumbar puncture trays which had been sterilized in the auto- 
clave at the same time as the tray used on our patient. Since no organisms were 
cultured from the articles on the remaining trays, we felt that the possibility of the 
contaminated needle was very slight, although it could not be ruled out completely. 


SUMMARY 


A young man in good health was subjected to a routine diagnostic lumbar 
puncture. Within 18 hours he developed a case of acute infectious meningitis due 
to Streptococcus micro-aerophilia, which subsided on massive penicillin therapy. 
The incidence of this complication and possible mechanisms are discussed. 
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GASTRIC ULCER OCCURRING IN A PATIENT 
AFTER LOBOTOMY * 


y Victor W. Locan, M.D., F.A.C.P., Rochester, New York, and Basix B. 
Boszowtec, M.D., Canandaigua, New York 


DvuRING the past year we have observed the appearance of a chronic, non- 
healing gastric ulcer of the lesser curvature in a patient who had had bilateral 
prefrontal lobotomy performed 10 months previously. 


Case REPorT 


A single white male was admitted to the Veterans Administration Hospital in 
Canandaigua, New York, on January 1, 1943, at the age of 37 years. His early life : 
had been spent in an orphanage, from which he was adopted at the age of 12 by his 
present guardian foster parents. He finished the eighth grade at the age of 15 and 
worked as a farm laborer until he joined the Army in July, 1927, at the age of 21. 
He remained in the Army after his original enlistment, eventually attaining the grade 
of staff sergeant in 1938. His mental illness apparently began soon after this pro- 
motion. He had a feeling of inadequacy about his new responsibilities. He no 
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longer felt the comforting companionship of his former “buddies,” who were now his 

subordinates. These feelings were intensified by the Pearl Harbor disaster, for on 
December 15, 1941, we find him first admitted to the sick list in Iceland for two 
weeks because of “nervousness and irritability.” He became frankly psychotic six 
months later. From that time on he remained under psychiatric care in Army 
hospitals until his transfer to the care of the Veterans Administration. 

On arrival at Canandaigua he was found to have auditory hallucinations and to 
be suicidal. During the following three years his behavior was psychotic, with the 
pattern of auditory hallucinations, attempts at self destruction and impulsive assaultive 
action against male patients and attendants. Electric shock courses were followed 
by only brief remissions. On one occasion he broke five windows and severed his 
right ulnar artery and some tendons at the wrist. After detailed study and prepara- 
tion, prefrontal lobotomy was recommended. 

On April 22, 1948, after preliminary studies, Dr. E. G. Krueger performed a 
bilateral prefrontal lobotomy at the Bronx Veterans Hospital. Among the studies 
was a gastric analysis. This gave a return of 40 units of free HCl and 60 units of 
total acid; the nature of the stimulus used was not stated. 

The patient's postoperative course was uneventful. After the operation he still 
admitted hearing “the voices” but they no longer disturbed him. He did not mani- 
fest the bulimia and marked weight gain sometimes noted after lobotomy. On May 
25, 1948, he returned to Canandaigua. His behavior was in striking contrast to the 
preoperative pattern. He was calm and, although he had little initiative, was as- 
signed to one of the quiet wards, where he soon obtained a pass to circulate about 
the buildings and courtyard. Persistent attempts were made to have him participate 
in certain social and educational activities, including exercises to improve the use of 
his disabled right hand. For reasons which are not clear, he voluntarily surrendered 
his pass and chose to return to his own ward kitchen detail to work with the female 
kitchen help, whom he had known and toward whom he felt friendly. 

It was at about this time that he first complained of gastric symptoms. The 
nurse’s notes of December 15, 1948, mention that he complained of having “gas on 
the stomach.” On February 8, 1949, he stated that he had epigastric pain, which 
was relieved by belching and rhubarb and soda. It also awoke the patient at 4:00 
a.m. There was no radiation of the pain or vomiting. 

Examination revealed a slender, mild mannered man of 42 years. Aside from 
the lobotomy scar and the residual deformities of his wrist laceration, the physical 
findings were within normal limits. There was no area of epigastric tenderness. 
The liver was not enlarged and the spleen was not palpable. The blood count was 
normal. Stools were negative for occult blood. Fasting gastric analysis showed 
19 units of free HCl and 28 units of total acid. Gastrointestinal x-ray series re- 
vealed an ulcer on the lesser curvature of the stomach at the angulus. 

The patient was placed on the usual ulcer regimen and put to bed in the infirmary. 
He soon became symptom free. The ulcer showed evidence of healing in the films 
taken on March 25, but those taken on April 15 revealed a larger crater, despite the 
fact that the patient had remained symptom free and had been kept in the infirmary 
under close supervision and on a strict diet. 

Believing that we were dealing with a neoplastic ulcer, despite its benign ap- 
pearance in the films, we decided to explore the patient. On May 2, 1949, a sub- 
total gastrectomy was done by Dr. Samuel J. Stabins. An indurated ulcer was found 
on the lesser curvature of the stomach, close to the antrum. 

Pathologic examination was made by Dr. Gustav Selbach. “The specimen con- 
sists of part of the stomach and the beginning of the duodenum; the whole measuring 
2 cm. in length. A lesion measuring 1 by 34 cm. is found on the lesser curvature 
about 3 cm. from the pylorus. The lesion extends into the superficial part of the 
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muscularis. The edges are rather well circumscribed and not ragged. Some in- 
duration is present around the edges and base. 

“Microscopic examination reveals the base of the ulcer covered by fibrinous exu- 
date, resting on granulation tissue, which is abundantly infiltrated with eosinophiles, 
leucocytes and lymphocytes. The superficial layer of the muscularis shows some re- 
placement fibrosis. Subintimal connective tissue proliferation and thrombosis are 
noted in the blood vessels at the base of the ulcer. Diagnosis: Gastric ulcer.” 

Repeated examinations of the tissue blocks failed to show any malignant cells. 

The patient made a satisfactory convalescence from his gastrectomy, except for a 
short episode of pulmonary atelectasis which cleared up in 48 hours. He has had 
no symptoms of any sort since the operation. The postoperative films showed good 
function of the stoma. He at first gained some weight, but is now five pounds under 
his preoperative weight. His appetite is only fair, and it is difficult to induce him 
to take additional nourishment between meals. On September 18, while on grounds 
parole, he took an unauthorized leave of absence and was found at the home of his 
foster parents, having hitch-hiked there, a distance of about 250 miles. 

The psychiatric aspects of the case are to be reported in greater detail in a sub- 
sequent paper from this institution. The following excerpts are from a summary 
note dated October 28, 1949, by Dr. Romano: 


“This man has changed since his lobotomy. He remains psychotic. He re- 
mains inadequate; he remains to a lesser degree a socially dependent human being. 
However, he is less impulsive; he is less dangerous to himself and to others and, I 
believe, has very limited potentialities for progress in the direction of greater inde- 
pendence. 

“It is interesting to note that the symptoms of gastric distress occurred at a 
period in this person's life, when some of the psychotic maladaptive devices, which 
he had been using up to that time, were being used less intensively. Furthermore, 
it was at a time when certain measures were being taken to promote increasing social 
responsibility. Whether these two phenomena have anything to do with the develop- 
ment of his ulcer at this time can only remain conjectural. Current understanding 
of the psychologic and social adaptive devices utilized by the patient with gastro- 
duodenal ulcer is incomplete if it considers compensatory overactivity as the only 
manifestation of behavior. After all, peptic ulcers occur in many individuals who 
are unsuccessful, dependent, parasitic—and they often occur at times when their de- 
pendent needs are threatened.” 


DIscussION 


There is a considerable body of evidence that the frontal lobe exercises control 
over gastrointestinal function. Watts and Fulton’ found that stimulation in 
certain areas of the prefrontal cortex of monkeys relaxed the stomach sphincters 
and, in some experiments, caused increased secretion of gastric juice. It was their 
belief that both excitatory and inhibitory controls were represented in the pre- 
frontal areas. Sheehan? reported that “faradic stimulation of both frontal and 
prefrontal areas gave rise to inhibition of peristalsis (of the stomach of monkeys), 
but no change in the general level of the intragastric pressure.” This occurred 
only in those animals which had been fed; no change was noted in the unfed ani- 
mals. Hesser, Langworthy and Kolb * noted increased tonus of the stomach wall 
and marked increase of the amplitude of gastric contractions in cats following 
bilateral removal of the motor cortex. Bailey and Sweet * stimulated the orbital 
surface of the frontal lobe of monkeys and obtained a “brisk diminution of tonus 
in the gastric muscles.” Following localized frontal excisions in the cat, Mettler ° 
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noted increased gastric acidity and motility, and the appearance of ulcers along 
the lesser curvature. The illustration of the gross and microscopic views of this 
ulceration in a cat killed 32 days after bilateral frontal lobe ablation is most inter- 
esting. It is a true round chronic peptic ulcer, with a dilated central arteriole 
leading to its base. The arteriole is filled with detritus. 

In spite of the now enormous literature on the effect of prefrontal lobotomy in 
human subjects, there is little mention of altered gastric function. Apparently 
humans do not die of marasmus, like cats, who develop late relaxation of pyloric 
tone with anorexia.’ Indeed, the opposite seems to be true; most authors men- 
tion that bulimia is common, and a gain in weight the usual late result. 

Petersen and Buchstein * studied the gastric response to histamine stimula- 
tion before and after lobotomy in five subjects. Four showed a “marked increase 
in HCl and a prompter response to histamine.” The other patient had a hyper- 
acidity before operation, and showed postoperatively a diminished free HCI se- 
cretion. Reed’ has reported similar findings in nine patients, using an Ewald 
meal before and after lobotomy. Sweet and his colleagues * have reported the 
only case of human peptic ulceration following surgery in this area of the brain 
that we have been able to find. Their patient was a woman who had melena and 
hematemesis beginning on the fifteenth postoperative day. She died on the 
thirty-fourth postoperative day. At autopsy there were several esophageal ero- 
sions, but none in the stomach or duodenum. There were also ulcers in the small 
intestine and colon and rectum. The electrolyte disturbance in this patient was 
striking. 

The physiologic aspects of frontal lobotomy and of topectomy are the subject 
of intensive study by the Columbia-Greystone Associates.* Heath, Carpenter, 
Gass and Weber, of this group, studied the effect of prefrontal lobotomy on 
gastric acidity in eight patients, using the histamine test.’° Five of the eight 
showed increases in free HCl in the second week after lobotomy. However, of 
the three who showed lower free HCI values, only one had a lower total acid re- 
sponse. Another group investigated the changes in gastric motility, using a 
barium progress meal. With one exception, all of these same eight subjects ex- 
hibited more rapid gastric emptying after lobotomy. 

Carpenter " has recently reviewed the data of the Columbia-Greystone Asso- 
ciates as applied to topectomized individuals. He has generously allowed us to 
look over his data and the draft of his paper. He was unable to demonstrate any 
consistent effect of bilateral topectomy on gastric secretion within five weeks after 
surgery. The gastric stimulants used were the gruel meal, insulin hypoglycemia 
and the epinephrine test. 

Thus it would appear that, in both humans and animals, prefrontal lobotomy 
results in increased gastric acidity and increased gastric motility. In cats and 
dogs, at least, there is additional evidence that these phenomena are accompanied 
by increased gastric tonus and by engorgement of the mucosa. This triad of hy- 
peracidity, hypermotility and erythema of the mucosa was observed by Wolf and 
Wolff ** whenever Tom's stomach was in a secretory phase. These are the fac- 
tors which are considered conducive to ulcer formation, and it is perhaps not sur- 
prising that peptic ulceration can occur following lobotomy. 

Aside from this case and that of Sweet, there is no evidence that peptic ulcer- 
ation occurs in humans after lobotomy. In none of the eight patients studied by 
the Columbia-Greystone Associates were any defects noted in the barium motility 
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study after lobotomy. It is true that their study was done within a month after 
surgery, while our patient apparently did not develop his ulcer until eight to 10 
months after his operation. That the complication of ulcer is probably rare is also 
to be suspected from the fact that in the large series of lobotomies reported in the 
literature we have found no mention of postoperative symptoms suggesting an 
ulcer syndrome. 

There are several possibilities in our case. The ulcer may have been purely 
fortuitous and have had no relation to the brain operation. It may have repre- 
sented the recurrence of a previously healed gastric ulcer. The ulcer, on the other 
hand, and its sluggish response to healing, may have been due to the influence 
of the lobotomy in causing hypersecretion, hypermotility and hyperacidity. Thus 
the stage was set for ulceration at the time when the individual's dependent needs, 
formerly satisfied by psychotic devices, were threatened by attempted return to 
a less psychotic, more realistic and consequently more demanding life program. 


SUMMARY 


A case is presented of a man who was discovered to have a chronic nonhealing 


gastric ulcer 10 months after bilateral frontal lobotomy. 
A review of the literature reveals general agreement that ablation of the fron- 
tal cortex will result in increased gastric acidity and motility for an undetermined 


time after operation. 
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SARCOIDOSIS ASSOCIATED WITH POLYARTHRITIS * 


By Martin W. Davis, M.D., and Ricnarp Q. Crorry, M.D., St. Louis, Missouri 


Reports of individual cases and series of cases of sarcoidosis have been in- 
creasing in the world literature in recent years. However, its association with a 
polyarthritis has rarely been reported. Castellanos * reported this combination in 
a six year old Cuban boy, the arthritis resembling Still’s disease. His patient died 
of generalized tuberculosis, and it is difficult to be sure how many of the manifes- 
tations may have been due to tuberculous infection. Zweifel* reported the com- 
bination in a Swiss girl 10 years old. In his patient, the joint involvement was 
due to an extension of the sarcoidosis from neighboring bones to the joints. 
Moyer and Ackerman * have recently reported two cases in which the sarcoid 
process extended to the joints. Moreau * has reported two cases of arthralgia in 
acute sarcoidosis. One of his cases had synovitis of the thumb, the other had 
hydrarthrosis of the knees. Scattered reports in the world literature have men- 
tioned sarcoid involvement of joints without citing specific cases. Leitner * men- 
tions a report by Ramel in which there was a coxitis later thought to be tuber- 
culous. Kissmeyer’ referred to articles by Schmidt, Lenz and Mayer in which 
joint involvement was described. Likewise Martenstein* reported a case of 
tenosynovitis with sarcoidosis. Most authorities state that arthritis associated 
with sarcoidosis does not exist except as a complication of severe sarcoid bone 
involvement. Michelson ® stated that he has never seen a case of sarcoid arthri- 
tis in his extensive experience with sarcoidosis. Hench *’ has never encountered 
sarcoidosis in a patient with rheumatoid arthritis. 


Case REpoRT 


A 24 year old white female of Italian extraction was admitted to the hospital on 
July 1, 1949, with complaints of an arthritis of about two years’ duration accompanied 
by an eruption on the face and forehead of 18 months’ duration. She also showed 
evidence of a toxemia of several weeks’ duration, with complaints of malaise, fever 
and recent weight loss. 

The illness began as a mild arthritis, with pain on motion and swelling of the 
joints of the fingers and elbows. There was little change in this condition until she 
noted the appearance of an eruption on the forehead six months later; this was ac- 
companied by a severe exacerbation of the joint symptoms. In a few weeks there 
was a spread of the joint symptoms to most of the large joints of all four extremities. 
At the same time the skin condition progressed with the development of other plaques 
on the forehead and face. A few weeks before admission the patient noted general 
malaise, fever and some weight loss. The past history revealed no rheumatic, cardiac 
or skin diseases. An injury to her spine as a child had left her with a permanent 
dorsal kyphosis. The patient's uncle had died from tuberculosis. 

Physical examination revealed a fairly well nourished young woman, weighing 
105 pounds and measuring five feet one inch in height. She had a temperature of 
100° F. and appeared moderately toxic. There were obvious deformities of the elbows 
and ankles, with irregular swelling and limitation of motion but no erythema. There 
were only minimal changes in the wrists. The hands were involved principally at 
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the metacarpophalangeal and proximal interphalangeal joints. The characteristic 
spindle-shaped deformity of rheumatoid arthritis was not observed, the swelling being 
more irregular and variable. The skin lesions consisted of two large brownish plaques 
on the forehead and three other smaller lesions on the left side of the face. The 
lesions were definitely infiltrated and demonstrated some follicular plugging on their 
surfaces. All of the lesions were well circumscribed (figure 1). There was a coarse 
systolic murmur at the apex of the heart, with no presystolic phase or thrill. The 
heart was not enlarged. The remainder of the examination was essentially negative, 
except for a moderate kyphosis of the thoracic spine. 


Fic. 1. Photograph of patient made July 1, 1949, showing sarcoid plaques on face. 


Laboratory examination revealed normal blood counts except for a mild hypo- 
chromic anemia. Urinalysis was negative. The sedimentation rate, using the Win- 
trobe method, was elevated to 52 mm./hr. The total serum proteirr was 8.85 gm. per 
100 c.c.; the serum albumin was 3.6 gm. per 100 c.c., and the serum globulin was 5.25 
gm. per 100 c.c. Tuberculin tests were negative, using 0.00002 mg. and 0.0005 mg. of 
purified protein derivative. A sternal bone marrow aspiration revealed a normal 
cellular picture. A biopsy was performed on one of the plaques on the forehead. 
Dr. John B. Frerichs, pathologist at the Barnard Hospital, reported: 
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Photomicrograph of section showing sarcoid changes in skin (H & E, X 150). 
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situated focally rather than diffusely. Good Langhans’ type giant cells and epithelioid 
cells make up the bodies of the lesion and there appears to be some fibroblastic activity 
also (figure 2). No necrosis is seen. Reasonably complete search at this time fails 
to find either Schaumann or asteroid inclusion bodies.” 

Roentgenograms were taken of the chest, small bones of the hands and feet, 
elbows, wrists, skull and spine. The roentgenograms of the hands and feet revealed 
only minimal cystic changes of the type described by Jiingling.'' The diffuse rare- 
faction type of bone involvement described by Reisner ** was not observed. Dr. 
George K. Henshall, radiologist at the Barnard Hospital, reported: 

Chest (June 13, 1949) : “There is no significant widening of the upper mediastinal 
shadow. The mid-mediastinum is widened at the level of the arch of the aorta due 
primarily to paravertebral changes between the sixth and eighth dorsal vertebrae. 
The aorta and cardiac shadows are essentially normal in size, position and con- 
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Fic. 3. Roentgenogram of chest made June 13, 1949, showing changes indicative of sarcoid. 


figuration. The diaphragms are smooth, the costophrenic sinuses are clear. The 
hilar and perihilar areas are thickened. There is discrete bilateral nodal adenopathy 
in both hila. There is strand-like thickening of the interstices of the lung structures 
with some nodular infiltrations of varying size in the mid zones of both lung fields. 
The peripheral zones are essentially clear.” (Figure 3.) 

Chest (January 30, 1950): “Minimal resolution of the nodal adenopathy in the 
hila and very minimal clearing in the mid zones of both lung fields.” 

Left Foot: “On the medial aspect of the head of the proximal phalanx for the 
left great toe, there is a small subcortical cystic area, which appears to have actually 
ruptured the cortex. Similar changes occur in the head of the fifth left metatarsal 
on the lateral aspect, except that the cystic changes have only produced thinning of the 
adjacent cortex.” 

Elbows: “Examination of both elbows reveals suggestive thinning of all joint 


spaces. No osteoarthritic changes are demonstrated, and no associated osteoporosis 
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is noted. There is an area of roughening on the radial articular surface of the left 
humerus. The changes are minimal but may be of clinical significance.” (Figure 4.) 

While in the hospital, the patient developed a firm subcutaneous nodule near the 
left elbow. It was excised and the microscopic examination revealed that it was a 
rheumatic nodule with ne evidence of sarcoidosis. Dr. Frerichs reported: 


“There are zones of collagen denaturation in which the tissue is intensely 
edematous and the normal fibrillary pattern of the collagen is subtotally to completely 
lost. These zones show trivial infiltration by mononuclear inflammatory cells in- 
cluding plasma and some epithelioid cells. These zones are rimmed about by foci 
of inflammatory cell infiltration in which epithelioid forms are common and even a 
few giant cells are seen. The most characteristic appearance present is that of pal- 
lisading of the cells immediately adjacent to the necrotic collagen central foci. Here 
the cells are arranged with a definite long axis and this long axis is perpendicular to 
the overall fringe border which they make up.” (Figure 5.) 

During the patient's stay in the hospital, therapy consisted of bed rest, salicylates, 
a high vitamin diet and calciferol. After about one month her general condition 
improved, with a return of her temperature to normal, a gradual lowering of the sedi- 
mentation rate to 15 mm./hr., and subsidence of some of the pain and swelling in the 


Fic. 4. Roentgenogram of left elbow made December, 1949. 


a 
— 
7 


CASE REPORTS 1103 


Fic. 5. Photomicrograph of section of rheumatic nodule from left elbow (H & E, x 150). 


joints. Since discharge from the hospital she has been given 13 weekly injections of 
gold sodium thiosulfate, 20 mg. each, with no change in her condition. Physio- 
therapy was instituted with only questionable help. She has been given streptococcus 
vaccine in gradually increasing doses, with no improvement. She was given a course 
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of glucuronic acid therapy with no benefit. Repeated blood counts and urinalyses 
have given essentially normal results. The tuberculin tests were repeated in Decem- 
ber, 1949, and the second strength P.P.D. gave a 2 plus reaction. Total serum 
proteins in January, 1950, were 8.85 gm. per 100 c.c., albumin 4.90 gm. per 100 c.c., 
and globulin 3.95 gm. per 100 c.c. 


DISCUSSION 


This woman fulfills the diagnostic criteria for generalized sarcoidosis and a 
rheumatoid type of arthritis. Sarcoidosis is manifested by the typical skin lesions 
with a sarcoid picture on biopsy, pulmonary infiltration and hilar adenopathy 
seen on the roentgen-ray, small cystic areas in some of the bones of the feet, and 
elevation of the serum proteins with reversal of the normal albumin/globulin ra- 
tio. The arthritis is manifested by subjective and objective changes in the joints, 
including swelling, tenderness and limitation of motion. Roentgenograms of the 
joints show narrowing of the joint space and some roughening of the articular 
surfaces. The bones adjacent to the involved joints do not show the cystic changes 
of sarcoidosis, and involvement of the bone marrow by sarcoidosis was not dem- 
onstrated by aspiration biopsy of the sternum. The juxta-articular nodule which 
was biopsied showed the microscopic picture of a rheumatic nodule. The patient 
did have at one time a mild toxemia with a low grade fever, elevated sedimenta- 
tion rate and a hypochromic anemia. There is a persistent coarse systolic mur- 
mur at the apex. 

Arthritis might conceivably arise in conjunction with sarcoidosis by at least 
five different mechanisms : as an extension to the joint from sarcoid involvement 
of the bones; as a primary involvement of the synovia by a sarcoid process; as 
part of the general toxemia of the sarcoidosis ; as a separate condition but caused 
by the same etiologic agent as the sarcoid; or as an entirely unrelated condition. 
The two cases of Moyer and Ackerman ‘ were definitely an extension of the sar- 
coid process from neighboring bones to the joint space. Roentgenograms of the 
bones showed the diffuse rarefaction type of bony involvement seen in sarcoidosis, 
with rupture into the joint spaces. The case of Zweifel*® also was an extension 
from a diffuse process in neighboring bones. Roentgenograms showed diffuse 
rarefaction, and a bone marrow biopsy showed sarcoidosis. Because of other 
features in his case, Zweifel felt that the arthritis was a manifestation of Sjogren’s 
syndrome. This syndrome, first described in 1933, is more frequently seen in 
Europe than in the United States, where only one case has been reported. The 
syndrome is characterized by a loss of secretion of the lacrimal and salivary glands, 
dryness of the mucous membranes, and frequently a polyarthritis. Zweifel does 
not believe there is any relationship of Sjogren’s syndrome to sarcoidosis, al- 
though it may superficially resemble the uveoparotid fever syndrome sometimes 
seen in sarcoidosis." 

The case of Castellanos * is harder to explain. The large joints of the ex- 
tremities were principally involved and showed considerable serous effusion, re- 
sembling Still's disease. His case terminated with generalized tuberculosis, and 
it is impossible to say whether the arthritis was related to the sarcoidosis, to the 
toxemia of the tuberculosis, or was an independent complication. His case re- 
sembles our patient in many features but had a more severe arthritis. Our pa- 
tient never developed effusion into the joints and has not manifested any symptoms 
of tuberculous infection. 
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Moreau has reported two cases of acute sarcoidosis with toxemia and gen- 
eralized arthralgia. The two cases had fevers of 39° and 40° C., respectively. 
One of his patients had a marked arterial hypotension and leukocytosis. In one 
case there was a synovitis of the thumb. In the other case there was a hydrarthro- 
sis of both knees, which lasted only three days and was relieved by salicylates. 
His cases both recovered, with no evidence of chronic arthritis. They probably 
represent an example of a fleeting arthritis arising as part of the general toxemia 
of sarcoidosis. He does not describe the roentgen-ray appearance of the joints, 
and a more definite analysis of his cases is not possible from the data he presents. 

The most likely explanation of our case is that two separate diseases occurred 
more or less simultaneously in the same individual. Her arthritis did get much 
worse when the skin lesions appeared, but we believe that her sarcoidosis caused 
an exacerbation of her arthritis, just as most infections will cause a flareup of 
arthritis. The joint symptoms did precede the skin involvement by six months. 
This would make it appear that the sarcoidosis could not have caused the arthritis, 
although it is possible that the systemic sarcoidosis preceded the skin manifesta- 
tions. Her arthritis almost certainly was not due to an extension from bony 
lesions. We were denied permission to do a synovial membrane biopsy, which 
might have given a definite answer as to the type of joint involvement. 

A variety of therapeutic agents has been recommended for both these condi- 
tions, with questionable value in both instances. The consensus now is that the 
outlook in sarcoidosis is good, that no known agents are of any proved value, and 
that consequently the therapy should be supportive and symptomatic. Sarcoido- 
sis probably is an altered type of reaction, possibly to several different agents,’ 
and this consideration influenced us in a decision to avoid the use of foreign pro- 
tein therapy for the arthritis. We did give her a course of gold sodium thiosulfate, 

13 injections intravenously of 20 mg. each, at weekly intervals. She showed no 
improvement on this therapy. We have given her physiotherapy, which has 
maintained reasonably good motion in all the joints except the elbows. The left 

elbow now shows about a 30 per cent limitation of flexion and extension. We 

have given her injections of streptococcus vaccine and tablets of glucuronic acid 

without noticeable benefit. She is now improving slowly with salicylates and 

supportive therapy : iron, multiple vitamins and rest. 


SUMMARY 


1. We have presented a case of sarcoidosis with polyarthritis. We have been 
able to find only four other cases in the literature. All of these cases differed from 
our case in many respects. 

2. The arthritis in our case resembled a rheumatoid arthritis, but did not im- 
prove with gold therapy. We felt that the two conditions were separate entities 
occurring simultaneously. It is remarkable that no one has reported such a co- 
incidence before. 
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IDIOPATHIC ACQUIRED HEMOLYTIC ANEMIA TREATED 
BY ACTH AND CORTISONE* 


By Horace I. Crary and Irvine A. Beck, Providence, Rhode Island 


Acgvuirep hemolytic anemia is a rare and chronic disease often accompanied 
by severe hemolytic crises. The red cell injury appears directly related to eryth- 
rocyte bound antibodies ' which may be detected by the Coombs’ test. Numerous 
investigations have indicated that antibodies are produced by lymphocytes * and 
possibly by the reticuloendothelial system. Attempts to destroy lymphoid tis- 
sue, and therefore the source of these injurious antibodies, by x-ray, nitrogen 
mustard and urethane, or to inhibit the reticuloendothelial system by Congo red 
saturation, have been of limited value. Splenectomy, which removes the largest 
lymphoid and reticuloendothelial organ in the body, has been of benefit in some 
cases, but it has a high mortality during a hemolytic crisis. ACTH and corti- 
sone have been shown to cause regression of lymphoid tissue in lymphomas * and 
to alter favorably the pathologic sequelae of numerous allergic states.” It is 
therefore not surprising that improvement has occurred in the few cases of idio- 
pathic and symptomatic acquired hemolytic anemia in which these hormones have 


* Received for publication June 20, 1951. 
From the private Medical Service of the Rhode Island Hospital. 
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recently been tried. ** ***! The purpose of this paper is to present an addi- 
tional case with some unusual features and continuing therapy. 


Case Report 


A 63 year old white married woman was admitted to the Jane Brown Memorial 
Hospital on February 17, 1951. She was first seen by her family physician in March, 
1922, with a history of dyspnea, ankle edema, palpitation and jaundice for two weeks. 
At that time there were found evidence of mitral stenosis, a systolic aortic murmur, 
a spleen felt below the level of the umbilicus, ankle edema, a temperature of 101.8° F., 
moderate jaundice, a white blood count of 3,200, a red blood count of 2.60 million, 
hemoglobin 50 per cent, and a red cell fragility test showing hemolysis beginning in 
0.46 per cent saline and complete in 0.36 per cent saline. Her urine was negative 
for bile and hemoglobin, but urobilinogen appeared increased. She was observed 
to become less jaundiced and to have regression in the size of her spleen until Janu- 
ary, 1923, when the spleen was no longer palpable. A blood count in September, 
1923, revealed a white blood count of 5,400 and red blood count of 4.80 million; her 
hemoglobin was 80 per cent. She next came under recorded medical attention in 
1938, when her family physician saw her for biliary colic and jaundice. She was 
admitted to this hospital in 1939 with obstructive jaundice. At that time an abdomi- 
nal x-ray revealed multiple calculi in the hepatic duct, common duct and gall-bladder. 
Surgery was advised but the patient refused. Her red blood count, hemoglobin and 
red cell fragility tests were normal. In 1949 she again had colicky abdominal pain 
and jaundice. In 1950, one year before admission, she noted weakness and dyspnea 
on exertion, and was told that she was anemic. Oral iron did not correct her anemia 
and her weakness, and dyspnea and substernal distress on exertion progressively 
increased to a point where she was confined to bed for one week prior to admission. 

Physical Examination: The patient was an extremely pale, dyspneic woman who 
was fatigued by the examination. The skin was cool and moist and had an icteric 
tinge, as did her sclerae. Pulse rate was 80 per minute; systolic pressure was 120 
mm.; diastolic pressure was not obtained because the sounds did not change their 
intensity with release of cuff pressure. Temperature was 98° F. Eye ground ex- 
amination showed a small white area above the left optic disc and two small hemor- 
rhages below it. Her tongue was coated and had normal distribution of papillae. 
Lungs: Few crackles at extreme right base. Heart: Percussed 3 cm. to the left of 
the midclavicular line. A grade II rough systolic murmur was heard at the apex. 
The liver could not be palpated. Rectal: No abnormality noted. Reflexes: Biceps 
jerks active bilaterally; knee jerks and ankle jerks not elicited. Babinski equivocal 
because of withdrawal response. 

Laboratory: Hematocrit, 13.3 per cent; red blood cells, 1.09 million; hemoglobin, 
3.9 gm.; white blood cells, 9,150; polymorphonuclears, 85 per cent; lymphocytes, 14 
per cent; basophils, 1 per cent; two nucleated red blood cells per 100 white blood 
cells. Platelet count, 90,000. Reticulocyte count, 1.7 per cent. Urine: mahogany 
colored, but negative for bile; specific gravity, 1.018; protein, trace; sugar, negative ; 
microscopic: 100 white blood cells per high power field. Blood urea nitrogen, 
39 mg. per cent. Glucose, 92 mg. per cent. Total serum protein, 7.2 gm. per cent; 
albumin, 5.0 gm. per cent. Thymol turbidity, 16 u. Alkaline phosphatase, 2.1 King 
Armstrong units. Prothrombin activity, 90 per cent of normal. Hinton, negative. 
Cold agglutination, positive, 1:16 dilution. Bleeding time, two and one-half minutes. 
Clotting time, 13.5 minutes. Tourniquet test for petechiae, negative. Red blood 
cell fragility, 0.44 to 0.22. Stool guaiac, negative. Coombs’ test, positive. Exami- 
nation for warm, cold and acid hemolysis produced only slight hemolysis under all 
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conditions. Urinary urobilinogen, 0.8 mg. per cent. Total serum bilirubin, 4.8 mg. 
per cent. Direct serum bilirubin, 1.1 mg. per cent. 

Course: With an incomplete and inaccurate history on admission the diagnosis 
was not clear, but as additional data were obtained it became evident that we were 
dealing with the hemolytic crisis of an idiopathic acquired hemolytic anemia. When 
the blood count improved, a diastolic apical murmur, consistent with mitral stenosis, 
became audible. On the patient's third hospital day a consultant noted frequent 
spherocytes in her blood smear, and regarded the low platelet count (90,000) as a 
possible result of hypersplenism. He considered the picture consistent with ac- 


DAYS HOSPITAL COURSE 
L234 5 18 a la 16 17 18 19. 20 2) 22 2524 25 26 2° 26 29 309! 32 


TRANSFUSIONS 
$00 cc @acn 


RETICULOCYTES 
PER CENT 


Serum bilirubin 
Urebilinogen 


Fic. 1 


quired hemolytic anemia and advised against splenectomy at this time. Although 
she received six transfusions during the first eight days, there was no attendant rise 
in her red cell and hemoglobin values. Her jaundice increased and her urinary uro- 
bilinogen rose, but her reticulocytes reached a high of only 5.7 per cent. On her 
seventh hospital day she was almost moribund; she became extremely dyspneic and 
developed fine basal rales after 500 c.c. of blood, followed by 400 c.c. of saline, were 
given intravenously. In addition to the transfusions, she was given ferrous sulfate, 
0.2 gm. three times daily from the third to the eighth day, and vitamin B,., 30 micro- 
grams on the sixth through the eighth hospital day. On her eighth hospital day her 
condition was, if anything, worse. She was febrile and dyspneic, and complained 
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of substernal distress on the slightest exertion. Her systolic blood pressure was 
130 mm. Hg, and her diastolic pressure was still not obtainable. Frequent ventricular 
premature contractions were present, a patch of moist rales was audible over the 
left lower lobe, and her spleen had descended to 6 cm. below the left costal margin. 

At this time ACTH therapy was begun, in a dosage of 25 mg. intramuscularly 
every six hours for two days, and was then reduced to 15 mg. every six hours. 
After 48 hours of ACTH therapy the patient was subjectively improved, and her 
hemoglobin had risen from 5.8 gm. to 7.5 gm. After 72 hours of ACTH, her tem- 
perature fell to normal and has remained so since. As noted in figure 1, she was 
continued on ACTH until her thirty-first hospital day, when the dosage was re- 
duced from 15 mg. to 10 mg. every six hours. Her clinical condition continued to 
improve. Her hemoglobin, red blood count and reticulocyte count rose, the latter to 
a maximum of 26.4 per cent, and her serum bilirubin and urinary urobilinogen fell. 
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Fic. 2. Course at home following hospital discharge 


She was discharged on March 30, her thirty-second hospital day, to be continued 
on ACTH at home. Her discharge diagnoses were: acquired idiopathic hemolytic 
anemia; rheumatic heart disease, inactive, with mitral stenosis; biliary tract lithiasis, 
and possible biliary cirrhosis. 

After the patient had been at home for six days, treatment was changed to oral 
cortisone, 100 mg. daily (figure 2). This was reduced to 75 mg. daily on her fif- 
teenth day at home, 50 mg. daily on the forty-fifth, and 25 mg. daily on the fifty- 
third day following hospital discharge. During this period her hemoglobin had 
gradually risen to 12.6 gm. Ankle edema disappeared, the spleen receded to 2 to 3 
cm. below the left costal margin, her blood pressure rose to 150/70 mm. of Hg, and 
the patient stated that she felt better than she had for years. As noted in figure 2, 
when the cortisone dosage was decreased to 25 mg. daily the hemoglobin dropped 
in 10 days to 9.2 gm., with a red blood count of 2.69 million. Because of this hemat- 
ologic relapse, the cortisone was increased to 50 mg. daily, and her hemoglobin 
and red cell values rose. 
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DiscussION 


This elderly patient had maintained a fairly healthy life in spite of a known 
history of acquired hemolytic anemia for 29 years. Numerous biliary calculi had 
formed, but for two years prior to this admission had not produced biliary colic. 
With her most recent hemolytic crisis, however, she became critically ill. Char- 
acteristically, hemolysis of transfused red cells was so rapid that she remained 
in severe anoxia.’*'* She was considered a poor risk for splenectomy, an opera- 
tion of unpredictable value in this disease."° Her rheumatic heart with its 
limited cardiac reserve, as evidenced by an episode of pulmonary edema, angina 
decubitus and peripheral edema, made transfusions hazardous. No evidence was 
found of lymphoid or reticuloendothelial proliferative disease, a relatively fre- 
quent cause of acquired hemolytic anemia,’* nor would such evidence be ex- 
pected from the known duration of her disease. Within 48 hours of ACTH 
therapy her clinical condition had improved, and there were both decrease in 
hemolysis and increase in red cell production, reflected by serum bilirubin, red 
blood count, hemoglobin and reticulocyte values. Improvement of her hemo- 
globin and red cell values with ACTH, and later oral cortisone treatment, was 
progressive, and her spleen regressed in size. A hematologic relapse occurred 
when her daily cortisone dosage was reduced to 25 mg., but improvement fol- 
lowed rapidly when her daily cortisone was increased to 50 mg. In spite of her 
poor cardiac reserve, no serious degree of fluid retention was observed. 


SUMMARY AND CONCLUSIONS 


1. A case of idiopathic acquired hemolytic anemia of 29 years’ known duration, 
complicated by long standing rheumatic heart disease, biliary lithiasis and pos- 
sible biliary cirrhosis, developed a severe hemolytic crisis. With ACTH and 
cortisone treatment, an almost complete remission of the hemolytic process was 
obtained. At this writing, four months after the onset of therapy, the patient 
is being maintained in remission on 50 mg. of cortisone daily. 
2. ACTH or cortisone appears to be the treatment of choice for acquired 
hemolytic anemia in crisis. 


ApbENDUM 


Since the above paper was submitted for publication, the patient's course has been as 
follows. 
As previously described, her hemoglobin and red blood count values rose when cortisone 
was increased from 25 mg. to 50 mg. daily. Seven months after the hospital discharge, 
her hemoglobin had dropped to 8 gm. Cortisone dosage was therefore increased to 75 mg. 
daily. Two months later, her hemoglobin was 7.8 gm. and the Coombs’ test negative. It 
appeared that hemolysis was controlled less effectively than previously with cortisone, and 
the dosage was increased to 100 mg. daily. On January 13, 1952, ten months after dis- 
charge, she was hospitalized with bronchopneumonia and cardiac decompensation. Icterus 
and splenomegaly were present. Laboratory reports included Hgb. 7.2 gm., R.B.C. 2.36 
million, W.B.C. 9,000 which rose to 40,050, positive Coombs’ test, bilirubin 2.3 mg. per cent, 
reticulocyte count 16.7 per cent which fell to 1.6 per cent. Successive trials with aureo- 
mycin, penicillin, chloromycetin, and streptomycin were ineffective in lessening her fever 
or signs of pneumonia. It was considered that the cortisone therapy might have interfered 
with the patient's antibody defense against the pneumonia. On the patient’s twentieth hos- 
pital day, over 11 months after starting ACTH therapy, she died. Necropsy permission ; 
was not obtained. 
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By ArtHUR FreepMAN, M.D., Greensboro, North Carolina, Joun D. Yeac.ey, 


symptoms: intense abdominal pain, diffuse muscular aching, peripheral neur- 
opathy, psychic disturbances and discoloration of the urine ranging from pink to 
purple. It differs from congenital porphyria in that the acute type frequently 
affects adult women, whereas the congenital type affects young boys preponder- 
antly. Moreover, in congenital porphyria, vesicular skin lesions aggravated by 
exposure to ultraviolet radiation are characteristic, while the acute type has no 
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ACUTE PORPHYRIA WITH IMPROVEMENT DURING AND 
FOLLOWING PREGNANCY * 


M.D., F.A.C.P., York, Pennsylvania, and JEAN Battery Brooks, M.D., 
Greensboro, North Carolina 


Acute porphyria is a disease characterized by one or more of the following 


* Received for publication April 28, 1950. 
From the Departments of Internal Medicine and Obstetrics, Bowman Gray School of 
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skin manifestations whatever. Both are thought to be inheritable diseases, al- 
though the literature is not altogether convincing on this point. In both types of 
porphyria there is increased excretion of coproporphyrin and uroporphyrin in 
both urine and stool. 

The porphyrin nucleus is a normal constituent of hemoglobin and of chloro- 
phyll in plants. It is thought that normally excreted porphyrin is derived from 
food ingested ; whether the increased excretion of porphyrins in porphyria is due 
to a failure to metabolize that which is normally ingested, or whether it is due to 
a metabolic fault, remains in doubt. Apparently the quantities of these materials 
excreted in porphyria do not fluctuate in proportion to the intensity of the patient’s 
symptoms. 

Acute porphyria is normally diagnosed when characteristic symptoms are pres- 
ent and the urine is simultaneously discolored. During remissions it is possible 
for the urine to be red, though the patient is otherwise symptom free. Con- 
versely, in the presence of suggestive symptoms, such as intense abdominal pain 
without rigidity, even though the urine be normally colored, porphyria may be 
recognized by the identification of urinary porphobilinogen, according to the 
method of Watson and Schwartz.’ 

Two patients with porphyria who became pregnant and were successfully de- 
livered have been reported. The first of these was a case of congenital porphyria 
with vesicle formation, described by Linas et al.,? in which the patient suffered an 
exacerbation of the cutaneous lesions during most of her pregnancy but improved 
following delivery and was well when seen at intervals up to six months after de- 
livery, despite the continued excretion of increased amounts of porphyrins during 
the puerperium. In the second case, one of acute porphyria reported by Cole- 
man,’ the patient became aware of symptoms during the second week of preg- 
nancy, although orange colored urine had been noted for several years previously. 
She was critically ill during the early part of the first trimester, but during the 
second and third trimesters progressed normally and was delivered of, a normal 
child by section. She was symptom-free nine months after delivery, although 
urinary discoloration continued to be present. 

The present case is the third to be reported of porphyria in which pregnancy 
occurred. In this patient following 10 months of severe illness there occurred a 
brief period of remission. During this remission the patient became pregnant. 
Following the onset of pregnancy, exacerbation occurred in the first trimester, but 
during the second and third trimesters the patient recovered clinically to a re- 
markable degree, delivered a normal child and now, almost two years after de- 
livery, continues to be well despite occasional excretion of discolored urine. 


Case Report 


A 24 year old white married female, para 3. gravida 3, became aware of red 
urine, dysuria and frequency in December, 1945. On June 9, 1946, she first noted 
jerking spells without loss of consciousness, fever for several days, and marked weak- 
ness of all her extremities. She was hospitalized near her home three weeks later, 
at which time she was rigid and had clonic movements, generalized muscle pain, 
nausea and vomiting, and pain in the lower abdomen radiating from the spine through 
to the suprapubic area. During this period there was fever of unknown degree, 
headache, stiffness of the neck, and stool and urinary incontinence. There was no 
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history of a skin eruption or delirium. She was transferred to the North Carolina 
Baptist Hospital of the Bowman Gray School of Medicine on July 20, 1946. 

The patient had always been well. There was no family history of skin eruption 
or urinary discoloration. Her home was in an isolated community, and her husband 
farmed a small plot of poor land. No history of drug habituation or of the use of 
sedatives could be obtained. 

Physical Examination: Blood pressure, 108 mm. Hg systolic and 70 mm. diastolic ; 
pulse, 120; respiration, 18; temperature, 101.6° F. The patient was critically ill and 
unable to speak above a whisper. There was marked emaciation. She was flushed 
but entirely rational. There was slight meningismus, with a questionably positive 
Brudzinski sign. There was no lymphadenopathy. The pupils were of equal size 
and reacted. Extraocular movements were normal. There was no nystagmus. Ex- 
cept for questionable dilatation of the retinal veins, the fundi were negative. Hearing 
was equal bilaterally. ‘The. tongue was in the midline. The teeth were markedly 
carious but not discolored, and gingivitis was extensive. The gag reflex was absent. 
Singultus was present. The thyroid gland seemed to be diffusely enlarged. The 
thorax was symmetrical, and costal breathing of the Cheyne-Stokes type was strik- 
ingly present. The lungs, however, were clear, with no rales and no dullness. The 
heart sounds and size were both normal, with a regular rhythm and no murmur, but 
the rate was extremely rapid. The patient’s color was good. Protruding abdominal 
distention was apparent between the xiphoid and the umbilicus, symmetrically placed 
in the midline. No peristaltic sounds were heard, and no masses were made out 
other than that of the localized distention. Both costovertebral angles were quite 
tender. The vaginal outlet was parous; the uterus and adnexae were negative. The 
rectal tone was good, and brown stool was obtained on the examining finger. All 
extremities could be moved, although very feebly, and a suggestion of wrist-drop 
was present bilaterally. No reflexes could be obtained. There was some question 
as to the patient's perception of the various modalities of sensation, in her subdued 
level of consciousness, but it was believed that these were present normally, except 
for absence of position sense. Straight leg-raising elicited evidence of pain, with 
marked grimacing of the face and retraction of the upper lip. No sucking or grasping 
reflex was present. Rotation of the shoulders produced flexion of the opposite 
thigh and leg. 

Aspiration of the stomach was performed, 500 c.c. of greenish watery fluid were 
removed and the distention promptly disappeared, but there were still no peristaltic 
sounds audible. The patient voided involuntarily in bed shortly after her admission, 
and it was noted that the urine stained the bedclothes bright red. 

Course in Hospital: Singultus persisted for several days; Demerol was admini- 
stered for the relief of pain, and the patient was hydrated. On the fifth hospital day 
she was able to eat but did not voluntarily move her left arm. Her voice became 
stronger, but her complaints of pain did not diminish. She was still not clear men- 
tally on the eighth hospital day, and fibrillary twitching of the mouth, face and right 
leg was noted. The neck was supple. The urine at this time was no longer bright 
red but muddy pink in color. On subsequent days she became better oriented, but 
illusory thinking persisted. Ptosis of the lids was apparent. The proximal limb 
muscles became stronger and could be moved if the limb was supported; the gag 
reflex returned and the tremor became less, but the reflexes did not return. There 
were marked sweating around the mouth and diminished sensation to pinprick over 
the entire body. Peristaltic activity returned on the ninth hospital day. On the 
thirteenth hospital day her general muscular activity improved, and she became able 
to move some of the smaller muscles of her hands. The facial sweating persisted. 
All of the symptoms and signs previously mentioned continued to greater or less 
degree through the thirtieth hospital day. She was discharged on the thirty-eighth 
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day, August 29, 1946, with most of her symptoms improved and with much less pain, 
but with evident foot-drop and wrist-drop and with no reflex responses, deep or 
superficial. 

The pulse rate reached 130 almost every day, often rose as high as 140, and on 
a few occasions was up to 160 (chart 1). The temperature was usually up to 100° 
F. daily, and occasionally to 101° F. Respirations fluctuated from 12 to 36 per 
minute. The blood pressure varigd from 110/80 to 150/100. 


PORPHYRIA_ PREGNANCY 
HIGHEST DAILY PULSE RATE 
EACH ADMISSION * 


I = 
1/20- 8/29/46 10/2 /46- 3/2/47 


Vv va 


MORIBUND! PREGNANCY | "DELIVERY 


TRACHEOTOMY RECOGNIZED 
20 To 22 WEEKS 


IMPROVEMENT 
NO DEMEROL 
REQUIRED 


MARK 
ARKED PROGRESS 


* Indicated by Roman numerals. ; 
Cuart 1. 


Among the medications administered were iodides, neostigmine, potassium ci- 
trate, coramine, paraldehyde, liver, vitamins, including methionine, and iron—none 
of which was felt to be effectual in altering the patient’s symptoms. 

Laboratory examinations revealed the following: 


Urine: The color varied from reddish black to pink, and tests for porphobilinogen 
were consistently positive. The reaction was acid, the specific gravity was within 
normal range, and neither albumin nor sugar was found. Occasional red cells were 
seen, but the benzidine test was consistently negative for occult blood. White cells 
were usually few, but on one occasion 15 per high power field, centrifuged, were 
observed. Rare granular casts were present in all specimens. On culture, Escheri- 
chia coli, Streptococcus fecalis and Aerobacter aerogenes were found. 
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Blood: The hemoglobin remained around 11.0 gm., with from 3.5 to 4.0 million 
red blood cells present. White blood cells ranged from 6,000 to 11,000, with 92 per 
cent polymorphonuclears on admission, dropping later to 74 per cent, all segmented. 
There were no eosinophils. Serologic test for syphilis was negative. 

Blood Chemistry: Non-protein niffogen on admission was 115 mg. per 100 c.c., 
but this gradually returned: to normal with hydration. CO, combining power was 
initially 86 vol. per cent (probably due to loss of HCl from persistent vomiting), 
dropping later to normal levels. Chlorides were 248 mg. per 100 c.c., later restored 
to normal. Phosphorus was 2.9 mg. per 100 c.c.; calcium, 11.9, and alkaline phos- 
phatase, 4.3 Bodansky units. Total serum protein varied from 5.2 to 8.8 gm. per 
100 c.c., but the A/G ratio was normal. Bromsulfalein test on two occasions showed 
40 per cent and 25 per cent retention of dye after 45 minutes. Prothrombin time 
was 16 seconds, the control being 14.8 seconds. Hippuric acid excretion test was 
reported as 0.21 gm. calculated as benzoic acid (normal, 0.68 gm.). 

Cerebrospinal Fluid: On admission, protein was 55 gm. per 100 c.c., chlorides 
were 105.4 mEq., and 60 cells, type undescribed, were present. A second tap was nega- 
tive eight days later. 

Stool: Negative for blood and parasites. 

Second Admission: The patient was re-admitted on September 8, 1946, because 
vomiting had begun again on the previous day. Her voice was stronger, and she 
was able to flex her legs but unable to extend them. Peristaltic activity was present 
but subdued; there was deep bone pain present. The thyroid gland was no longer 
enlarged. Reflexes were absent. A soft systolic murmur was present at the apex. 
Wrist-drop and foot-drop persisted. All sensations were normal. She was dis- 
charged after one week on September 15, 1946, having received iron, penthothal, 
aspirin and vitamins. 

The pulse during this admission reached 120 to 130 daily, although this was not 


usually maintained during the 24 hour period. Temperature was usually over 99° F. 
at some time during the day. 
Laboratory: 


Urine: Red-brown in color; positive for porphobilinogen; specific gravity, 1.023; 
no albumin or sugar; 25 to 30 white blood cells per high power field centrifuged, 
with occasional white blood cell casts. 

Blood: Hemoglobin, 9.5 gm.; red blood cells 3.9 million; white blood cells, 
4,650; polymorphonuclears, 62 per cent; eosinophils, none. 

Blood Chemistry: Non-protein nitrogen, 40 on admission, subsequently 34. 
Sugar, 86; CO., 49; chlorides, 560; cholesterol, 200. Total serum protein was 6.2 
gm., with normal A/G ratio. Bromsulfalein test revealed 15 per cent retention after 
45 minutes. The hippuric acid test revealed 0.18 gm. excreted, computed as benzoic 
acid. 

On September 30, two weeks after discharge, when the patient was seen in the 
Out-patient Department she complained of occasional pain but was able to raise her 
arms over her head, had regained some strength, and was eating reasonably well. 
The urine was still red. 

Third Admission: The patient was re-admitted on October 2, 1946, having had 
fever for two days, dysuria and pain in the suprapubic region. She had shortness 
of breath on turning in bed and precordial pain with radiation to the left arm, and 
still had foot and wrist drop. For the next three weeks she had persistent pain in 
various parts of the body: hips, thigh, neck and behind the eyes. She vomited at 
intervals, some of the vomitus containing bile, and she continued to have dysuria and 
costovertebral angle tenderness. Delirium was often apparent, but there were many 
lucid intervals. Demerol was administered in fairly large dosage for control of the 
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pain, with only moderate effect. On the twenty-fourth hospital day there was 
marked improvement, with increase in rationality and increase in appetite. It was 
thought, however, that the patient had acquired a Demerol addiction, and it appeared 
that she became nauseated when the drug was refused. Because of the marked gingi- 
vitis and the possibility that bacteremia from this source might be contributing to her 
urinary tract infection and perhaps to some of her other symptoms, she had dental 
extractions performed on the twenty-ninth hospital day, with good clotting and 
prompt healing of the surgical area. However, shortly after this procedure she 
lapsed back into complaint of frequent pain, nausea and vomiting, and reported pares- 
thesia of the extremities. The muscle power seemed to be improved, but drowsiness 
was apparent, and there were diffuse vague pains in the chest, abdomen, thighs and 
back. Improvement in strength fluctuated, but was sufficiently good on the fiftieth 
hospital day to allow her to be in a chair. However, shortly after this she became 
worse again, and on the sixtieth day had chemosis and swelling of the face generally, 
and tenderness of the maxillary sinuses. On the eightieth hospital day it was pos- 
sible to get her up again to walk with the aid of a mechanical device, but the pain in 
the extremities and in the abdomen persisted. Qn the hundredth hospital day she 
moved her toes and feet, and two weeks after that she suddenly seemed to feel quite 
well. During all this time she had been receiving Demerol, and had been given 
protein hydrolysate intravenously on alternate days to maintain her nutrition. Unless 
this was given extremely slowly, over a 10 hour interval for one liter, the patient 
invariably vomited. On the one hundred twelfth, day her weight was recorded as 
66 pounds (height, approximately 58 inches). She was finally discharged on March 
2, 1947, after having been in the hospital five months, and was permitted to continue 
to take Demerol at home for relief of pain. 

The pulse ranged from 110 to 150 daily. Temperature was over 99° F. at least 
once daily. 

Medications consisted of Demerol, from 50 to 400 mg. daily, other opiates in 
varying dosage, placebos, atropine, hydrochloric acid, iron, prostigmine, chloretone 
and pyridoxine. 
Laboratory: 


Urine: The color was not always red on this admission, occasionally being re- 
parted as amber or yellow. The porphobilinogen test was consistently positive, how- 
ever. Specific gravity ranged from 1.006 to 1.023, and the reaction was usually 
acid. Albumin was present in small amounts in six of 13 specimens examined. 
White blood cells were never more than 15, and red blood cells never more than 4 
per high power field centrifuged. Casts were not seen. E£. coli was cultured once, and 
staphylococci twice. Quantitative urinary porphyrins were determined on four 24 
: hour urine specimens during this admission, through the courtesy of Dr. Cecil Wat- 
son, of the University of Minnesota School of Medicine, and were reported by Violet 
E. Hawkinson, of the Chemistry Department, to whom our thanks are due. The 
results were: 


Urinary Uro hyrin, Urinary Coproporphyrin, 
mma/24 hr. gamma/24 hr. 
s Normal = 0) (Normal = 100 gamma/24 hr.) 
a 10-8-46 3,190 648 
10-15-46 14,900 845 
10-20-46 336 226 


10-27-46 


Blood: Hemoglobin varied between 11.0 and 13.0 gm., and red blood cells be 
tween 3.8 and 4.7 million. Sedimentation rate was as low as 8 mm./hr., and as 

high as 21. White blood cells ranged between 4,850 and 13,250, with no more than ‘ 
67 per cent polymorphonuclears at any time. Eosinophils were noted for the first 
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time on this admission, being reported once as high as 8 per cent, and as 3 per cent 
on three separate occasions. 

Blood Chemistry: Non-protein nitrogen fluctuated between 37 and 43, CO, be- 
tween 47 and 69 vol. per cent, chlorides from 500 to 624, and total protein from 4.3 
to 6.7, A/G ratio always being normal. Cholesterol was 214 and 250 on two occa- 
sions. Fasting sugar was 88 mg. Bilirubin was less than 0.8 mg. Bromsulfalein 
retention was 3 per cent in 45 minutes. 

An oral glucose tolerance test was reported as follows: fasting, 135; one-half 
hour, 160; one hour, 150; two hours, 147; three hours, 144; four hours, 95; five hours, 
113. Heterophil agglutinations were negative. 

Cerebrospinal Fluid: Pressure, 120 mm. of H,O; protein, 90 mg.; 17 mono 
nuclears; sugar, 86; chloride, 616; Kahn, negative; mastic, negative. 

Fourth Admission: Four weeks later, on March 22, 1947, the patient was re- 
admitted because of leg and back pain. At this time there were marked asthenia, 
distal extremity weakness and absence of reflexes. The skin was somewhat brown 
generally, and the urine was still tinted red. At this time, the patient was able to 
extend her fingers and to dorsiflex her right foot but not her left. The symptoms 
continued much as before, complicated by the previously suspected Demerol addic- 
tion. Two weeks after hospital admission, her respirations became very feeble and 
dropped frequently to eight a minute, with intervening periods of apnea. On the 
seventeenth hospital day, the patient was using her accessory respiratory muscles, 
there was stridor, and the swallowing and gag reflexes were absent. The Demerol 
was discontinued and she became hallucinatory, with marked emotional imbalance. 
The sweating around the lips continued to be present at intervals, and abdominal 
distention was noted, although peristalsis was present and there was no abdominal 
tenderness. On April 20, three weeks after admission, cyanosis was observed and 
the respiratory rate became extremely rapid. Laryngoscopy revealed relaxed vocal 
chords, which nevertheless approximated in the midline, and it was thought that 
there was both abductor and tensor weakness. On April 27, four weeks after ad- 
mission, tracheal obstruction was thought to be present. The patient was moribund, 
with cyanosis and stridor, and accordingly tracheotomy was performed. Not im- 
mediately, but over the next few days, improvement was pronounced, and 12 days 
later she was no longer hallucinating, her appetite was good and she was ingesting 
2,000 calories daily. On the forty-second hospital day, 12 days after the tracheotomy, 
she still required 400 mg. of Demerol for pain, as she had on many days previously, 
but on the day following required none, and none was demanded on any day subse- 
quently. No withdrawal symptoms appeared. The tracheotomy tube was plugged 
and five days thereafter removed. During the entire next month, she seemed to 
gain somewhat in muscle power and was given physiotherapy, but she still complained 
of muscle pain and of hot flashes. On some occasions, it was noted that her urine 
was so deeply pigmented that it was almost black. 

On July 9, four and a half months after admission, swelling of the lower abdomen 
was noted and colostrum was found to be present. Although pregnancy was previ- 
ously unsuspected, it was obvious that she was in the twentieth to twenty-second 
week. Conception must have occurred between March 2 and March 22, prior to her 
fourth hospital admission. On July 27, four months after admission, she was dis- 
charged able to eat, and to walk with the aid of crutches. 

The puise during this admission ranged from 110 to 180 at its highest level 
daily. Temperature was occasionally as high as 101.6° F. Blood pressure fluctuated 
from 110/60 to 140/100. The pulse rate did not drop significantly at the time of 
clinical improvement following tracheotomy, but the blood pressure did drop to 90/60. 

Medications consisted of Demerol, up to 400 mg. daily, other opiates and paral- 
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dehyde (these before the improvement following tracheotomy, none after), penicillin, 
liver and alkalizing agents. 
Laboratory: 


Urine: The color was more frequently yellow, although still red on occasion 
and once almost black. Porphobilinogen was always present. A trace of albumin 
was noted twice; up to-20 white blood cells and occasional red blood cells were seen. 
Bacteria were frequently observed. Phenolsulfonphthalein excretion was 60 per 
cent in two hours. 

Blood: Hemoglobin ranged from 11.5 to 13.5 gm., and red blood cells from 
3.6 to 4.8 million. White blood cells were recorded from 5,500 to 9,9@0, with from 
54 per cent to 64 per cent polymorphonuclears, and 2 per cent or less of eosinophils. 
Sedimentation rate was 28 and 24 on two occasions. MCV was calculated on one 
occasion as 99, and MCH concentration as 33. 

Blood Chemistry: Non-protein nitrogen ranged from 28 to 35; CO. was 49; 
total serum protein was from 4.9 to 6.8, with normal.A/G ratio. Bromsulfalein re- 
tention was 12 per cent in 45 minutes. 

Metabolism test was plus 31 per cent, determined only once. 

Two weeks after discharge she was seen in the Out-patient Department. She 
was eating well, walking, and her pregnancy was found to be progressing satis- 
factorily. 

Fifth Admission: Three days after having been seen in the Out-patient Depart- 
ment on August 22, 1947, she was admitted with what were thought to be labor pains. 
At that time, the fetal heart rate was 148, while the patient’s pulse ranged from 104 
to 120. The pains stopped on the second day, and she was discharged two days 
later on August 24. 

Sixth Admission: She was admitted again on November 23, 1947, in anticipation 
of her delivery, having gained 32 pounds in weight from a low of 66 in the early 
part of the year. - At this time she had only rare lower abdominal pain. 

She had regained considerable strength and was able to feed herself. She re- 
mained in the hospital for the next three weeks in good health. It was noted that 
the gain in weight involved principally her face and trunk, marked atrophy being 
present in all four extremities. Motor strength, however, had improved, and sensa- 
tion to all modalities was normal. There were still no deep reflexes obtainable, al- 
though the plantar reflex was normal. 

During all her hospital admissions, one of the striking observations was the per- 
sistent sinus tachycardia, confirmed by repeated cardiograms, unresponsive to any 
medication. On November 26, three days after her sixth admission, she was given 
500 c.c. of whole blood and, as noted on chart 1, her pulse immediately approached 
normal and remained so for two days, only to become rapid again until she went into 
labor approximately 14 days later. Labor began spontaneously at 8:00 a.m. of the 
nineteenth hospital day. Membranes were ruptured at 8:50 that evening, and she 
was delivered 20 minutes later of a seven pound four ounce normal male child, in 
normal position. Ether was used as anesthetic, but no oxytocics were administered. 
The child had no icterus or cyanosis, and was normally formed. The mother seemed 
an entirely different person immediately after delivery; she was cheerful and codp- 
erative, regained her strength, ate well and, except for her deformities, seemed to-be 
in good health. The heart rate became normal and remained so. She was dis- 
charged 10 days later. 

The pulse was elevated from 108 to 120 on the first few days of admission, 
dropped to 96 or below for two days following the transfusion, rose again to remain 
above 100 and often above 110 every day until delivery, when it dropped to about 
100 or below and remained at that level. Her weight before delivery was 114. 
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Laboratory: 


Urine: The color was amber on all examinations but one, but was consistently 
positive for porphobilinogen both before and after delivery. Albumin was not pres- 
ent. White blood cells were present in small numbers, and no red blood cells were 
seen. 

Quantitative porphyrin excretion, reported again through the courtesy of Dr. 
Cecil Watson by the University of Minnesota Medical School, was as follows: 

Uroporphyrin, Coproporphyrin, 
gamma/72é4 hr. gamma/24 hr. 
(Normal = 0) (Normal = 100 gamma/2é4 hr.) 

12-11-47 

One day antepartum 300 398 

12-20-47 

Eight days postpartum 205 231 

1-12-48 


31 days postpartum 320 607 


Blood: The hemoglobin was 9.5 gm. and red blood cells were 3.0 million on 
admission, but rose after transfusion to 13 gm. with 4.0 million red blood cells. 
White blood cells were from 7,300 to 13,200, with normal differentials and no eosino- 
phils. Bromsulfalein was still retained to the extent of 18 per cent after 45 minutes. 

On January 13, 1948, three weeks after discharge, a postpartum check revealed 
that pulse was 80, blood pressure was normal, and the patient was clinically well. 

Seventh Admission: She was re-admitted on September 11, 1948, for lengthen- 
ing of her heel tendons. She had had no symptoms whatsoever and had noted that 
her urine was dark only on rare occasions. She had gained weight, and her hand 
and wrist function were normal, although the right thumb was ankylosed at the base. 
She had been wearing braces and had been able to walk with their assistance and 
with crutches. Spastic flexion of the fingers, with normal function, intra-osseous 
atrophy, and fixation of the feet in plantar flexion were the only abnormalities noted. 
Muscle power was good, and there seemed to be no atrophy of the larger muscles. 
All deep reflexes continued to be absent, but sensation and position sense were good. 
On September 13, 1949, her Achilles tendons were lengthened under spinal anesthesia. 
The procedure, which lasted 88 minutes, was tolerated well. There were some nerv- 
ousness and nausea and some degree of back pain following surgery, but the next 
day she was much improved and was discharged five days later. 

Quantitative urinary coproporphyrin was 600 gamma/24 hr., and uroporphyrin 
60 gamma/24 hr. on this admission. Porphobilinogen was still present, although the 
urine was not discolored. During the following months she was seen in the clinic 
and, except for delayed healing of the incision in the left Achilles region, she was well. 


DIscUSSION 


The present case, although unusually prolonged, is typical of that described as 
acute porphyria, with abdominal pain and encephalitis as well as peripheral nerve 
disturbances, ultimately leading to respiratory as well as extensor motor paralysis. 
Recognition of the condition was rendered easy by the presence of non-bloody 
red discoloration of the urine, later demonstrated in the laboratory to contain 
porphobilinogen. The family was tested as far as was possible, and no porpho- 
bilinogen was noted in the urine of the patient’s mother, a half sister or three chil- 
dren, the eldest of whom was eight years of age. 
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The elements of this case of particular interest, aside from its being apparently 
the third instance of porphyria, and the second of acute porphyria in which preg- 
nancy has occurred, are those connected with the abatement of symptoms. The 
patient had been acutely ill from July, 1946, until April, 1947, with only short 
periods of moderate remission. On April 27, 1947, she was moribund with respira- 
tory paralysis, and a tracheotomy was performed. In the next 12 days, 
clinical improvement was dramatic, and overnight she changed from a delirious, 
malnourished, pain-ridden patient requiring daily doses of up to 400 mg. of Dem- 
erol, to a cheerful, apparently convalescent individual. This change corresponded 
to about the sixth to eighth week of pregnancy, the patient having been home from 
March 2 to March 22. Although clinical improvement began at this time, the 
drop in the persistently rapid pulse rate (chart 1) did not occur until a transfu- 
sion was given seven months later. The slowing of the pulse was only temporary 
following the transfusion, but it became permanent immediately following 
delivery. 

These observations provoke speculation concerning the relation of the symp- 
toms of porphyria to the degree of oxygenation of the tissues. The first improve- 
ment in this patient seemed to be associated either with the tracheotomy procedure 
or with the development of the circulation and blood-forming organs of the fetus 
within her. The second transitory improvement followed a blood transfusion. 
Permanent improvement in clinical symptoms (from December, 1947, until the 
present—February, 1950) followed immediately upon delivery of her child. 
The relationship of the last phenomenon is difficult to explain, but the others may 
quite possibly have pertinence in view of the role which the porphyrin nucleus plays 
in the hemoglobin molecule. In association with the clinical improvement, there 


was less frequent discoloration of the urine, but uroporphyrin and coproporphyrin 
4 and porphobilinogen continued to be excreted in excess. 

ConcLusION 


An exceptionally severe and protracted case of acute porphyria in a young 
woman, in whom pregnancy occurred during the acute phase of the illness, has been 
studied. Of interest are the facts that she completed her pregnancy uneventfully 
and that clinical improvement seemed to follow (1) emergency tracheotomy, (2) 
the development of the fetus to the age of six to eight weeks, (3) the administra- 
tion of a transfusion, and (4). the delivery of the child. 
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ARTERIOSCLEROSIS: ITS ROLE IN THE PATHOGENESIS OF 
RECTAL HEMORRHAGE: CASE REPORT WITH 
AUTOPSY FINDINGS * 


By Lours Opessxy, M.D., Brooklyn, N. Y. 


ARTERIOSCLEROSIS has long been recognized as an infrequent cause of rectal 
hemorrhage. Although examples of such bleeding have been cited in the past, no 
case with conclusive proof has been reported in the literature. Consequently, the 
first case of fatal rectal hemorrhage arising from an arteriosclerotic middle hemor- 
rhoidal artery and substantiated at autopsy is herein reported. 

In listing the etiology of rectal bleeding, Finney’ in 1912, Gant* in 1916, 
Zobel* in 1918, and, later, Westphal,? Griffiths, Keith® and Frankfeldt* 
noted that arteriosclerosis might be the causative agent. To this, Frisch * added 
that bleeding in older people with arteriosclerosis might be sudden and massive but 
never protracted, and Baldwin ® added that the bleeding was painless and symp- 
tomless. Singer *° in 1912, Landsman ™ in 1918 and, some years later, Wright 
and Sherwood," Detlefsen,'* Bellon,** Gutmann and Turell '* included hyper- 
tension along with arteriosclerosis as possible causes of rectal bleeding. Some 
authors, as Lockhart-Mummery™ in 1928, followed by Rendleman,"* Ross,’® 
Harris,” Smith,™* and Spears and Pfeiffer ** have associated hypertension with 
melena. 

Case histories in which arteriosclerosis alone was the generative factor in rectal 
hemorrhage are few in number. Detlefsen ** reported four cases in 1933 and 
Stone ** one case in 1944. Linthicum * in 1928 remarked that he had seen six 
cases with bleeding from the rectum accompanied by both arteriosclerosis and hy- 
pertension. Lockhart-Mummery * reported one such case in 1938 “and Stone ** 
another in 1944.” Rectal hemorrhage produced by hypertension alone was de- 
scribed by Deglos ** in one case in 1931, by Detlefsen ** in one case in 1933, by 
Stone ** in two cases in 1944 and noticed by Gutmann ** in six cases in 1934. 

Carnot ** in 1931 reported in detail three cases of melena in hemiplegics, one 
of which terminated in death by exsanguination, and five additional cases of rec- 
tal bleeding in arteriosclerotics, and he stated that melena with arteriosclerosis 
was much less rare than one would be led to believe from the paucity of reports 
in the literature. He also observed that occasionally, when no cause could be 
found clinically, roentgenologically or operatively for the expulsion of large quan- 
tities of dark red blood from the anal canal, the rupfire of a vessel due to arterial 
hypertension, especially in hemiplegics, should then be considered. This rupture 
would occur in a fragile vessel which was diseased or arteriosclerotic, and hyper- 
tension might or might not be an influencing factor. It was remarked by Scott ** 
in 1937 that in fatal hemorrhage from the gastrointestinal tract, where there was 
no clinical evidence of malignant disease or extragastric conditions, the pathologic 
findings were insufficiently investigated. 


* Received for publication May 3, 1950. 

From the Department of Pathology, Augusta Veterans Administration Hospital, Au- 
gusta, Georgia. 

Sponsored by the Veterans Administration and published with the approval of the 
Chief Medical Director. The statements and conclusions published by the author are a re- 
sult of his own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration. 


f 


1122 LOUIS ODESSKY 


The above summary of the literature was compiled from references to rectal 
hemorrhage, melena, arteriosclerosis, hypertension and related subjects. The 
term “rectal bleeding” (or hemorrhage) as used in the literature does not always 
refer to bleeding originating in the rectum itself, but rather to bleeding from al- 
most the entire length of the gastrointestinal tract—from varices in the esophagus 
at one end to external hemorrhoids at the other. Rectal bleeding may be pro- 
duced by as diverse a list of causes as is possible to mention in a differential diag- 
nosis. A partial enumeration includes ulcers ; benign neoplasms, as polyps, adeno- 
mas; malignant neoplasms, as carcinomas, sarcomas, lymphomas; infectious 
diseases, as tuberculosis, typhoid, bacillary dysentery ; parasitic diseases, as hook- 
worm, amoebic dysentery ; segmental ileo-colitis ; trauma, as foreign objects, ex- 
ternal violence ; diverticulitis ; blood dyscrasias, as purpuras, leukemias ; drugs, as 
acetylsalicylic acid ; systemic poisons; vascular disorders, as varices, thrombosis, 
arteriosclerosis, hypertension ; and rectal diseases, as ulcerative proctitis, hemor- 
rhoids, fissures, fistulas. 

In hemorrhage from the gastrointestinal tract, arteriosclerosis is rarely con- 
sidered as the primary cause. Yet in 500 autopsies on arteriosclerotics, reported 
by Wartman * in 1933, 42 per cent showed arteriosclerosis of the vessels of the 
gastrointestinal tract. Furthermore, Wartman’s figures revealed that marked 
arteriosclerosis of these vessels was one-fourth as frequent as marked arterio- 
sclerosis of the cerebral vessels, and three-fifths as frequent as marked arterio- 
sclerosis of the coronaries. Changes in the arteries in the walls of the rectum and 
the sigmoid can be seen clinically. Thus, with the aid of the sigmoidoscope, 
Linthicum ** in 1928 saw thick, large blood vessels coursing under smocth, glisten- 
ing mucosa, and, with the aid of the proctoscope, Schapiro and Astrachan *° in 
1947 described sclerotic vessels as appearing tortuous, corkscrew-like and beady. 

Lockhart-Mummery * in 1934 aptly summarized hemorrhage from the terminal 
portion of the gastrointestinal tract when he wrote that massive hemorrhage might 
occur from the rectum or the colon in elderly individuals with advanced arterio- 
sclerosis of the arteries and an elevated blood pressure, as a result of the rupture 
of a small blood vessel which could not be seen on sigmoidoscopic examination. 
Consequently, he added that diagnosis was difficult and could only be assumed 
from the state of the patient’s vascular system. 


Case Report 


Present Illness: A 60 year old white male psychiatric patient, admitted to this 
hospital for domiciliary care, had a bowel movement and passed a small amount of 
bright red blood by rectum on July 20, 1948. There was no vomiting and no com- 
plaint of pain. Patient stated that he had hemorrhoids which were not painful and 
that bleeding had occurred occasionally. He weighed 130 pounds. His temperature 
was 99.6° F.; pulse, 104; respirations, 20. He looked dehydrated. Several blood 
pressure readings taken during the day recorded 125 mm. Hg systolic and 85 mm. 
diastolic, with a deviation of not more than 5 mm. of Hg in either the systolic or the 
diastolic readings. The abdomen was soft and nontender. Rectal examination 
showed bright red blood and clots around the anus and some red blood in the rectal 
ampulla. There was no pain on digital examination. Erythrocyte count was 
3,350,000 per cu. mm. Hemoglobin was 9.5 gm. per 100 ml. (15.6 gm. = 100 per cent). 
Leukocyte count was 9,000 per cu. mm., with a normal differential. 
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Past History: Patient had had measles in childhood. He had served 20 months 
in World War I, during which time he had had a hemorrhoidectomy; he was dis- 
charged without any disability. His wife stated that in 1935 he had had stomach 
ulcers with hemorrhage. In 1937 he was hospitalized for two months because of a 
cerebrovascular accident. In August, 1945, he was admitted to a neuropsychiatric 
hospital for domiciliary care because of mental deterioration and left residual hemi- 
plegia due to arteriosclerosis. At that time his weight was 165 pounds; blood pres- 
sure, 160/100 mm. Hg; pulse, 90; blood Kahn test, negative. A transurethral re- 
section was done. In November, 1947, he was transferred to this hospital. The 
salient physical findings at that time were: weight, 144 pounds; numerous old scars 
over trunk and extremities; sclerosis of the retinal vessels; lungs, clear; no enlarge- 
ment of the heart; systolic murmur in the mitral area; blood pressure, 132/100 mm. 
of Hg. Abdominal examination revealed a right rectus scar and a freely movable, 
pulsating mass to the left of the umbilicus. There was no history of vomiting, diar- 
rhea, pain or other symptoms referable to the gastrointestinal tract. Neurologic 
examination was negative except for a residual left hemiplegia. Mentally, patient 
was deteriorated. There was no history of venereal disease, use of alcohol or drugs. 

Laboratory Findings: Blood serologic test for syphilis was negative. There was 
a mild anemia. Leukocyte counts were within normal limits. Other blood studies 
and urinalyses were noncontributory. 

Roentgenographic Findings: Left ventricular enlargement with some dilatation 
of the aorta and an aneurysm of the abdominal aorta with calcification. Healed old 
and recent fractures of the right and left wrists, right humerus, ribs and transverse 
processes of the vertebrae. 

Hospital Course: Patient was placed on a Sippy diet for four weeks and then 
changed to a Meulengracht diet. His appetite was consistently good. He was given 
penicillin for two weeks. He was kept in bed and only occasionally allowed in a 
wheelchair. Temperature and respirations showed little change during this illness, 
but pulse and blood pressure varied with loss of blood. Sigmoidoscopic examination 
on August 10 disclosed polyps in the anal canal and blood clots in the rectal ampulla. 
No ulcerations or bleeding points were seen. The patient had numerous episodes of 
recurrent hemorrhages from the rectum and tarry stools which lasted for six weeks, 
as indicated in the accompanying table. At no time was there hematemesis or ab- 
dominal distress. Shortly after midnight on September 10, patient had a massive 
rectal hemorrhage of bright red blood and large blood clots and went into shock for 
which he was given intravenous fluids and blood plasma. He rallied, talked for a 
while, then relapsed into shock and died an hour and a half after the hemorrhage. 

Clinical Impressions: Hemorrhage, gastrointestinal tract, site undetermined; 
possible malignancy or ulceration of large intestine; possible bleeding hemorrhoids. 

Autopsy: Necropsy was performed seven hours after death. The following re- 
port includes only the relevant findings of the case. 

Gross Description: The body was that of an emaciated white man, 60 years of 
age, 71 inches in length and approximately 130 pounds in weight. The skin was 
dry and loose. Irregular hemorrhoidal tags protruded and a small amount of bright 
red blood exuded from the anal orifice. The peritoneal cavity contained a thin- 
walled mesenteric cyst filled with 10 ml. of straw-colored fluid attached to the inferior 
border of the duodenum and a few thin fibrous bands which bound the liver to the 
rectus scar. Within the pleural cavity were fibrous adhesions which were more 
widespread on the right. The Jungs contained an old scar in the right apex measuring 
1.2 cm., and thick, tenacious mucus in the small bronchioles. The heart weighed 
370 gm. The left ventricle and atrium were slightly dilated. The mitral ring meas- 
ured 13.0 cm., the aortic ring, 8.2 cm. and their leaflets were opaque and thickened, 
especially at their bases. The aortic leaflets were fused at the commissures. The 
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chordae tendineae were short and thick. The myocardium was pale red, flabby and 
interspersed with diffuse, gray-white bands of tissue. The coronary arteries were 
widened at the ostia but narrowed in their lumina by atheromatous plaques. Arteries: 
There was severe arteriosclerosis of the aorta and of all its branches except the renal 
vessels. The pulmonary arteries were involved to a lesser extent. The abdominal 
aorta, near its bifurcation, contained a rounded aneurysmal sac measuring 6.0 cm. in 
diameter which was filled with a grayish red laminated thrombus. The stomach, duo- 
denum, small and large intestines were thin-walled, and their rugae and folds were flat- 
tened. No ulcers, scars or bleeding points were seen. The ileum contained occasional 
petechiae. The mucosa of the rectosigmoid appeared dark red to reddish blue. 
Rectum: The rectal mucosa, 5.5 cm. from the anorectal junction, was interrupted 
around its circumference, and its proximal edge was slightly retracted, exposing the 


Fic. 1. Rectum. The loosened edge of the mucosa is reflected to expose the branch 
of the middle hemorrhoidal artery and its open lumen (arrow) from which hemorrhages 
occurred. 


muscle layers. Hidden from view by the retracted edge of the mucosa was an artery, 
2 mm. in outside diameter, whose open lumen protruded above the denuded muscle 
layers (figure 1). The lumen of the vessel was free from blood and clots. The 
vessel wall was rigid and irregularly thickened, and its intima was fragile. At the 
anorectal junction there were polypoid masses of gray-white tissue and dilated hemor- 
rhoidal veins with no evidence of ulceration or bleeding. The right kidney weighed 
150 gm. and the left 210 gm., and their surfaces were finely granular. The brain 
was edematous. The vertebral and cerebral arteries were conspicuously dilated, 
those at the base measuring approximately 1 cm. in outside diameter. Their walls 
were rigid, scleratic and thickened. 

Microscopic ‘Description. Heart: The myocardium and endocardium were dif- 
fusely fibrotic and hyalinized and contained small foci of lymphocytes. The epi- 
cardium was thickened by an increase of fibrous tissue. The coronary arteries were 
somewhat calcified and extensively thickened by an increase of collagenous connective 
tissue, particularly in the intima. There was widespread hyalinization of the wall 
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of the aorta. Lungs were emphysematous. The walls of the pulmonary arteries 
were greatly thickened by an increase of collagenous connective tissue. Spleen: 
The arterioles showed marked thickening and hyalinization. Kidneys: Cortex con- 
tained focal areas of fibrosis, with diffuse collections of lymphocytes at the periphery, 
intact glomeruli and many dilated, convoluted tubules. Frequent hyaline casts were 
present within the tubules of the cortex and the medulla. There was severe sclerosis 
of the arterioles. Sections through various areas of the stomach, pylorus and duo- 
denum disclosed thin walls and fewer and smaller mucous glands than are normally 
seen. The walls contained diffuse collections and the serosa, perivascular collections 
of lymphocytes, plasma cells, histiocytes and frequent polymorphonuclear leukocytes. 
In the mucosa and the submucosa there were increased deposits of collagenous con- 
nective tissue and thickened arterioles which showed fibrinoid degeneration of the 
intima. Elastica and van Gieson staining did not demonstrate elastic fibers in many of 
these arterioles. One submucosal vessel had a recent thrombus with partial or- 
ganization at the periphery. Rectum: Sections through the region where the 
mucosa was interrupted in the gross specimen disclosed that the submucosa was sepa- 
rated from the muscle layer and that the apposing surfaces thus created were necrotic 
and contained diffuse collections of plasma cells, lymphocytes and frequent polymor- 
phonuclear leukocytes. The artery which protruded above the muscle layer in the 
gross specimen microscopically revealed irregular thickening of the wall and a patent 
lumen containing a small amount of serum. Some sections showed necrosis of the 
entire thickness of the vessel wall, while others showed necrosis only of the intima. 
The necrotic areas were granular, stained pink to pinkish blue, contained nuclear 
fragments and exhibited only a few elastic fibers with the elastica and van Gieson 
stains. Within the wall of this artery, particularly in its outer portion, was an exu- 
date, continuous with the exudate in the submucosa and muscle coats, composed of 
plasma cells, lymphocytes and frequent polymorphonuclear leukocytes. 

Brain: The brain and spinal cord showed diffuse atrophy and moderate gliosis. 
The arteries and arterioles were thickened and their intima showed fibrinoid degen- 
eration. 

Anatomical Diagnoses: Generalized arteriosclerosis of: the aorta with aneurysm 
and thrombosis of the abdominal aorta; the coronary arteries with occlusion; the 
cerebral arteries ; the iliacs ; the middle hemorrhoidal artery with necrosis and hemor- 
rhage. Arteriosclerosis of the kidneys. Hypertrophy and dilatation of the left 
ventricle. Fibrosis and thickening of the myocardium, the mitral and aortic valves. 
Necrosis of the rectal mucosa with acute inflammation. Hemorrhoids. Anal polyps. 
Emaciation. 


DiscuUSsION 


Fatal hemorrhage from an arteriosclerotic hemorrhoidal artery has not been 
reported prior to this case. In this instance there was arteriosclerosis of the en- 
tire arterial wall, necrosis (with resultant weakening) of the segment of the ves- 
sel extending beyond the muscle coats and, finally, hemorrhage. The ill- 
nourished rectal mucosa, subjected to the trauma of the continual passage of feces, 
undoubtedly gave way at the site of the old hemorrhoidectomy scar, creating the 
circular separation of the mucosa. Bacteria of the intestinal tract invaded the 
deep tissues at the zone of mucosal separation and caused inflammation and ne- 
crosis of the exposed surfaces of the submucosa, the muscularis and the involved 
artery. Thus, degeneration of the hemorrhoidal artery was produced by a se- 
quence of events, beginning with arteriosclerosis which brought about poor tissue 
nutrition and decreased tissue resistance to fecal trauma, followed, in turn, by 
infection and inflammation, and ending in necrosis. 
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The patient obviously had severe arteriosclerosis during life, as manifested 
by his hemiplegia and psychosis, the outcome of a cerebrovascular accident ; his 
mild hypertension, and his poor nutritional state, evidenced by his dry, thin, loose 
skin and moderate loss of weight. Calcification of the entire aorta and an aneu- 
rysm of the abdominal aorta were apparent on roentgenologic examination. The 
autopsy gave conclusive proof, both grossly and microscopically, of the generalized 
extreme arteriosclerosis and arteriolosclerosis. 

The patient presented a baffling clinical picture. First, the present illness of 
repeated rectal hemorrhage was antedated by 13 years by a history of peptic ulcer 
and hemorrhage and by 31 years by a hemorrhoidectomy. Second, the usual 
criteria for determining the site of the gastrointestinal hemorrhage from the color 


TABLE I 


Episodes of Rectal Hemorrhage 


Tarry Stools Hemorrhage from Rectum Intravenous Fluids 


1 small, bright red 
1 copious, dark red with clots 


2 small, dark red with clots 500 ml. whole blood 
1 copious, dark red 


1 copious, bright red 1,000 ml. 10% glucose 
1 moderate, dark red 1,000 ml. 5% glucose 
500 ml. whole blood 


1 small, bright red ‘ 
2 small, bright red 1,000 ml. 5% glucose 
1 small, dark red 


Moderate, bright red 500 ml. whole blood 
1 (with bloody | 1 small, dark red 250 ml. plasma 


mucus) 
4 1 small, dark red 
4 Several episodes, copious, bright 500 ml. whole blood 
red with clots 
1 Several episodes, small, dark red 500 ml. whole blood 
3 (2 were bright | 1 moderate, dark r 


red) 
2 (bright red) 


7 
7 
7 
7 
8 
8 
8 


500 ml. whole blood 


5 (1 was bright 
red) 


500 ml. whole blood 


ooo ae 


whe 


tytn 


500 ml. whole blood 

1 1 small, bright red : 

3 (tinged with 300 ml. suspension 

bright red) washed red cells 
1 


' 


“s 


Moderate, bright red 
2 (1 bright red) 


auc 


1 copious, bright red 
1 (bright red) 1 copious, bright red 
1 small, bright red 
Massive, bright red with several 500 ml. plasma 
large clots 1,000 ml. 10% glucose 


Frere 
coe 


Date 
7-21 
-24 2 
-25 4 
-26 3 
7 
+10 
a -13 
| 

15 

18 
| 19 3 
20 3 
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of the blood were not applicable in this case, since the blood varied from bright 
to dark red, and the stools from tarry to bright red (see table). Other than 
bleeding, there were no gastrointestinal symptoms and no evidence sigmoidoscopi- 
cally of ulcers or scars to suggest ulcerative proctitis or colitis. This was borne 
out at autopsy when, on careful searching, no ulcers or scars were detected any- 
where in the digestive system. However, in the rectum there was a break in the 
continuity of the mucosa, and the tissues adjacent to the break were edematous and 
congested. Since the submucosa was partially adherent to the muscle coats, the 
affected artery could not be seen. Spurting, usually observed from an open ar- 
tery, was prevented in this case by the tampon effect of the adherent, edematous, 
congested mucosa and submucosa overlying the rigid artery. Instead, the blood 
accumulated in the deep tissues until its volume, and hence its pressure, at times 
augmented by the passage of feces, became sufficiently great to detach the sub- 
mucesa from the muscle coats and expel the pool of blood. After such repeated 
bouts of hemorrhage, the overlying mucosa became undermined and loosened, and 
the tampon effect upon the artery was decreased. The rigidity of the arterio- 
sclerotic vessel kept its lumen patent and permitted an almost continuous flow 
of blood (table 1). Thus, owing to a hidden, ruptured arteriosclerotic hemor- 
rhoidal artery, the patient’s insidious exsanguination was virtually impossible to 
diagnose and control. 

Hemorrhage from a bleeding arteriosclerotic artery of the gastrointestinal tract 
is much more difficult to recognize and localize than hemorrhage in the brain, in- 
farction of the heart or rupture of an aortic aneurysm due to arteriosclerosis, and 
is rarely considered in a differential diagnosis. Yet Wartman’s ** figures indi- 
cate that marked arteriosclerosis of the arteries of the digestive system is a rather 


frequent finding. In recent years a number of publications have appeared specifi- 
cally implicating arteriosclerosis as the cause of gastrointestinal hemorrhage from 
the mesenteric arteries. This is consistent with the observations that the inci- 
dence of arteriosclerosis is increasing in a population whose life span is continu- 
ously lengthening. Therefore, in hemorrhage from the rectum, especially in el- 
derly individuals, arteriosclerosis, with or without hypertension, should be con- 
sidered in a differential diagnosis. 


SUMMARY 


1. The first case of fatal rectal hemorrhage from an arteriosclerotic hemor- 
rhoidal artery confirmed at autopsy is reported. 

2. A summary of a thorough search of the literature on the subject of rectal 
hemorrhage caused by arteriosclerosis is presented. 

3. In hemorrhage from the rectum, especially in elderly individuals, arterio- 
sclerosis, with or without hypertension, should be considered in a differential 
diagnosis. 

4. More cases of hemorrhage from arteriosclerotic arteries of the rectum may 
be expected than have been reported previously because of the increase in inci- 
dence of arteriosclerosis in a population whose older age group is steadily growing 
in number. 
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EDITORIAL 


THE QUESTION OF CEREBRAL ANGIOSPASM 


VasospasM has become a clinical cliché—a glib device to explain what 
at first seems to be otherwise inexplicable. Time and again we encounter, 
in books, in papers and in consultation, phrases that echo Osler’s words, 
“the ephemeral nature of the attacks can scarcely be explained in any other 
way.” Arterial spasm has become entrenched in our minds and texts as 
the underlying mechanism of transient cerebral syndromes. That this ac- 
ceptance is hasty, uncritical ‘and unnecessary, becomes evident from a con- 
sideration of known facts. 

Cogent arguments against the acceptance of angiospasm as the mecha- 
nism of transient hypertensive crises have been advanced by Pickering.’ 
He argues that the hypothesis of spasm is (1) improbable, judging by the ; 
nature of the vessels concerned; and (2) unnecessary, since an organic ob- 
structive mechanism, namely, cerebral embolism, is known to produce pre- 
cisely similar transient syndromes. 

In the development of his argument he points out the following data: 
first, the cerebral arteries are not structurally adapted for marked constric- 
tion; anatomists have long wondered at the thinness of their walls, and it 
has been pointed out that their medial coats are largely composed of collagen 
with muscle scant or absent. Second, when it became possible to measure 
the contractility of pial vessels, it was found * that stimulation of the cervical 
sympathetic reduced the luminal diameter of pial vessels by a mere 7 per ' 
cent, while an artery of comparable size in the skin of the ear had its internal 
diameter reduced by 56 per cent. Adrenaline applied locally constricted 
cerebral arteries only feebly. Again, intravenous injection of adrenaline 
increased the luminal diameter of pial vessels by 4 per cent, whereas the 
cutaneous artery was constricted by 26 per cent. Thus from both anatom- : 
ical and physiological studies the cerebral arteries appear to be feebly con- } 
tractile and “clearly the hypothesis of local spasm of a cerebral artery, in- ' 
tense enough to produce paralysis of nervous function and ultimately necrosis 
of cerebral tissue, is not one to be adopted if a reasonable alternative can 
be put forward.” 

The next step in Pickering’s logical thesis is to outline a series of cases 
of hypertensive encephalopathy, in whom the mechanism of transient at- 
tacks is popularly accepted to be spasm. Duration of symptoms in this 
series ranged from several minutes to several months. It is evident from 


1 Pickering, G. W.: Transient cerebral paralysis in hypertension and in cerebral em- 
bolism, J. A. M. A. 137: 423, 1948. 

2 Forbes, H. S., Finley, K. H., and Nason, G. I.: Cerebral circulation; action of epi- 
nephrine on pial vessels; action of pituitary and pitressin on pial vessels; vasomotor re- 
sponse in pia and in skin, Arch. Neurol. and Psychiat. 30: 957, 1933. 
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the examination of such a series that there is no clear-cut dividing line be- 
tween cerebral paralyses that are transient and those that clear up more 
slowly leaving a residue. He then outlines for comparison a series of pa- 
tients with auricular fibrillation, most of them under the age of fifty and 
with mitral stenosis. In this series a similar assortment of cerebral acci- 
dents occurred which may reasonably be presumed to be embolic. Again 
some paralyses were fleeting, while others were more enduring with residual 
lesions; and again no dividing line could be drawn between the transient 
and more lasting syndromes. The duration of symptoms in this series 
ranged from 30 minutes to several months. Proof of embolism by autopsy 
was afforded only in one case where death occurred within 24 hours of the 
cerebral accident. But, as Pickering points out, this is no argument against 
his conclusions as it is thoroughly proved and well accepted that the great 
majority of vascular occlusions occurring in the course of auricular fibrilla- 
tion complicating mitral stenosis are due to embolism. 

Pickering discusses the possible mechanisms which can account for the 
retreat of cerebral symptoms following the occlusion of an artery. What- 
ever the cause of the occlusion three restorative mechanisms can be postu- 
lated: (1) hemorrhage or edema initially surrounding ischemic brain tissue 
is gradually removed; (2) collateral vessels open and restore circulation 
to all or part of the ischemic territory; and (3) the obstructing clot is 
recanalized. In embolism a fourth process is admissible, that the embolus 
moves on or is forced into a side branch. 

The absorption of hemorrhage and edema, and the recanalization of 
clot are immediately excluded on time relations alone in explanation of 
transitory attacks. Further, all emboli can scarcely be expected to dislodge 
themselves and move on. Therefore at least some instances of rapid re- 
covery must be explained by the remaining process—the opening of col- 
lateral sources of blood supply. This is obviously just as acceptable in the 
explanation of the clearing of symptoms following thrombosis as following 
embolism. 

Pickering summarizes in these words, “cerebral attacks occurring in 
patients with mitral stenosis and auricular fibrillation are similar in kind 
and duration to those occurring in severe hypertension. In both there 
may be a sudden paralysis of cerebral origin which clears completely in an 
hour or so or clears more slowly leaving a prolonged or permanent disability. 
There is no clear division in either series between paralysis that is completely 
and quickly reversible and paralysis with a permanent residuum.” He 
points out that his is no new suggestion, for Jackson,’ as long ago as 1880, 
wrote “transient paralysis may be owing to a small clot or to softening 
from blocking of a small vessel." Pickering believes that the actual mech- 
anism of occlusion in hypertensive crises may be of several kinds : a thrombus 
may form on a preéxisting cushion of intimal thickening; hemorrhage may 


8 Jackson, J. H.: On a case of temporary left hemiplegia, Brain 3: 433, 1880. 
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occur into the arterial wall; or acute fibrinoid necrosis may block the vas- 
cular lumen. All these forms of arterial closure are known to occur in 
hypertension and may logically be invoked as the manner of occlusion in 
the cerebral arteries. 

This reasoning leaves unexplained, however, the pathogenesis of re- 
peated transient symptoms related to the same topographical area of the 
brain, and presumably the same vessels of supply, such as repeated weakness 
of the same arm, or aphasia, with complete recovery in the intervals. One 
of Pickering’s cases was of this type—eight attacks of left hemiparesis in 
six years occurred in a woman of 41 who had mitral stenosis and auricular 
fibrillation. As he says “it is inconceivable that eight separate emboli were 
delivered to precisely the same small vascular territory and to that only.” 

For such syndromes Denny-Brown* has recently offered a compelling 
explanation. He describes what he calls “the syndrome of chronic carotid 
occlusion.” Gradual, chronic stenosis of the carotid artery produces “a 
state of episodic insufficiency in the circle of Willis, which is responsible 
for recurrent attacks of paralytic phenomena.” He believes that this syn- 
drome is more common than is generally believed, and claims to have studied 
eight cases of prolonged stenosis of the internal carotid artery in the last 
two years. He reports four of these, and one of them is remarkable for 
the number and transience of attacks. This 52 year old male patient suf- 
fered from seven attacks of left hemiplegia in as many months, most of them 
occurring on awakening from sleep, and each attack passing off in fifteen 
to thirty minutes. Angiography revealed great narrowing of the right 
internal carotid system. In the other three cases less transient symptoms 
and less frequent recurrences were recorded; in each the internal carotid of 
the side involved was completely occluded. Altogether more than forty 
cases of such non-traumatic carotid occlusion have been published, and 
among the more recent of these are the six cases reported in 1949 by Ameli 
and Ashby.’ Interestingly the great majority of such thromboses occur 
in the left internal carotid. 

Some of the reported cases have had symptoms provoked by effort and 
relieved by rest, thus providing a nice cerebral analogy to the effort-pro- 
voked ischemic syndromes of angina and intermittent claudication. 

A number of cases of acute occlusion of the basilar artery, by embolism 
or thrombosis, were observed by Kubik and Adams.* Some of those in 
whom thrombosis was the occlusive mechanism had had repeated premoni- 
tory cerebral episodes, notably dizzy spells, for months or years before the 
final acute occlusion closed the eventful history. Denny-Brown records 


*Denny-Brown, D.: The treatment of ar Sapewate symptoms and the 


_® Kubik, C. S., and Adams, R. D.: Occlusion of the basilar artery—a clinical and patho- 
logical study, Brain 69: 73, 1946. 
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two cases of more chronic stenosis of the basilar artery. One of these was 
characterized by repeated cerebral attacks including spells of unconscious- 
ness, transient blindness, and aphasia. At autopsy the basilar artery at 
one point was narrowed by an atheroma to a mere two millimeter caliber, 
which was further diminished by a layer of organizing clot. 

It is thus clear that proved organic occlusions can produce transient 
cerebral syndromes. It may here be reémphasized that the two criteria so 
glibly proffered and so uncritically accepted as the hallmarks of spasm— 
brief duration and complete recovery—are no argument for spasm at all. 
Both these criteria are amply satisfied by well documented examples of both 
acute and chronic organic vascular occlusion. 

Denny-Brown suggests that when the repeated transient disorder is in 
the nature of “weakness and numbness of an arm, with dysarthria or dys- 
phasia,” occlusion of one internal carotid should be suspected. When the 
transient episodes comprise “dizziness, total blindness, weakness of limbs, 
leading to loss of consciousness if severe,” suspicion of basilar artery occlu- 
sion should be aroused. 

He describes two useful clinical tests in the diagnosis of internal carotid 
occlusion: (1) light pressure on the eyeball of the affected side during 
ophthalmoscopic examination will cause the retinal vessels to pulsate, while 
increasing pressure will empty them; and (2) manual compression of the 
internal carotid on the side of the paralysis (i.e., of the unobstructed caro- 
tid) causes blanching of the vessels in the opposite fundus. 

One of the important practical lessons to be learned from the observation 
of these syndromes is the grave danger of a lowered blood pressure. Among 
Denny-Brown’s cases it was noticeable that falls in blood pressure seriously 
aggravated the already compromised circulation so that cerebral symptoms 
were directly related to sleep in five cases, gastrointestinal hemorrhage in 
two cases, and syncope in one. The use of vasodilators which are fre- 
quently administered for control of supposed vasospasm may therefore prove 
dangerous. In one case a disastrous renewal of cerebral symptoms (and 
a myocardial infarction in addition) followed the use of a peripheral vaso- 
dilator for associated intermittent claudication. 

There remains another clinical picture unexplained by any of the patho- 
genetic mechanisms so far considered. This is characterized by rapidly 
repeated attacks occurring in the space of a few hours, unpreceded by pre- 
monitory symptoms and followed by a prolonged period of freedom from 
symptoms. A good example of this type was described by Foster Kennedy 
and his colleagues ': a man of 82 with normal blood pressure suddenly had 
26 episodes of dysphasia and right hemiplegia in 36 hours. He then had 
no further attacks during the subsequent three years. 

Such attacks are tempting bait indeed to the advocates of spasm, as it 


* Kennedy, F., Wortis, S. B., and Wortis, H.: The clinical evidence for cerebral vaso- 
motor changes, Proc. A. Research Nerv. and Ment. Dis. 18: 670, 1937. 
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does not seem possible to explain them on the basis of organic occlusions. 
Repeated vascular occlusions involving the same territory are clearly inade- 
quate in explanation, and chronic occlusion of the internal carotid or basilar 
artery could scarcely be expected to produce the sudden appearance of fre- 
quent attacks with prolonged subsequent freedom. On purely theoretical 
grounds it is not impossible, however, to explain this sequence of events 
without invoking spasm. For if it is true that a transient syndrome may 
be the result of organic closure followed by more or less rapid rescue by the 
collateral vessels, it is not inconceivable that repeated attacks might be pro- 
duced by subsequent fluctuations in the adequacy of collateral blood supply. 
Such an explanation at least has the virtue of invoking only known mech- 
anisms. For while there is no evidence that spasm can occur in any but 
the most abnormal circumstances, it is well known that the cerebral vessels 
maintain a normal modest tonus beyond which they can be widely dilated. 
The stimuli best known to effect such dilatation are anoxemia and excess of 
carbon dioxide.’ Such an explanation then involves an alternation between 
dilatation and normal tone on the part of collateral vessels with consequent 
waxing and waning of blood supply to the infarcted area. 

We have seen that spasm is an unlikely mechanism, and that most cere- 
bral syndromes can be otherwise explained. There is, however, at least 
one clear-cut piece of evidence that cerebral arteries are capable of severe 
spasm despite their tenuous structure. In patients who had been subjected 
to epileptiform convulsions from electrical stimulation of the cortex, Pen- 
field observed localized spasm in pial arteries so intense that pulsation was 
completely obliterated.’ This clearly represented a reaction to a grossly 
abnormal situation, but nevertheless demonstrated the intrinsic capacity of 
these vessels, given the adequate stimulus, to develop obliterative spasm. 

Undoubtedly much more work must be done before we can diagnose 
with confidence and accuracy the underlying mechanism of each and 
every brief cerebral syndrome. In the present state of our knowledge there 
are many unexplained facets to the problem. Thus, without accepting 
angiospasm, it is difficult to explain the dramatic successes claimed by Rus- 
sek and Zohman “* in patients with frequently repeated cerebral episodes. 
They used large doses of papaverine and relieved the symptoms of patients 
who had been suffering from several attacks daily. 

From the point of view of therapy it is clear that the differentiation of 
the underlying mechanisms is assuming more and more important propor- 
tions. From Denny-Brown’s observations vasodilators would appear to 
be positively dangerous in one form of transient cerebral attack; yet from 
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the study of Russek and Zohman with clinically similar syndromes a vaso- 
dilator can be extremely efficacious treatment. Again with the increased 
availability of anticoagulant drugs in recent years the certain differentiation 
between cerebral hemorrhage and thrombosis has assumed greater impor- 
tance. Thus the question of underlying mechanisms in cerebral syndromes 
has rapidly become less academic and more practical. 

It has been pointed out above that many standard texts, while admitting 
that the case for cerebral vasospasm is unproved, clearly accept and condone 
it as the probable mechanism of these syndromes. For example Alpers,” 
while recognizing the lack of convincing experimental evidence that signifi- 
cant spasm is likely, states “from a clinical point of view there is, neverthe- 
less, a large group of cases in which the clinical phenomena are explainable 
only on the basis of vascular spasm.” He then goes on to say that Picker- 
ing’s argument does not explain “how a thrombus can be dissolved in a 
matter of hours.” From the résumé of Pickering’s discussion given above, 
it is clear that this is a hasty criticism begotten of failure to digest the prof- 
fered argument. The burden of Pickering’s argument bears repeating: if 
a solid obstruction like an embolus can cause symptoms which pass off in 
minutes or hours, there is no reason why other forms of equally substantial 
obstruction cannot cause a similarly transient syndrome. There is no ques- 
tion of either embolus or thrombus dissolving; in each case the explanation 
of rapid improvement is the opening up of collateral channels of supply to 
the ischemic area. 

Again, as eminent a vascular authority as Leriche * has recently re- 
affirmed the belief that some cerebral vascular manifestations cannot be ac- 
counted for by anything but local arterial spasm. The instances he quotes, 
however, are such as we have clearly seen may be the result of either acute 
or chronic organic vascular closure. 

Among the welter of case reports in which the diagnosis of spasm is 
accepted unquestioningly, it is reassuring to read the opinion of a master as 
interested in the subject as Alvarez. He does not subscribe to spasm as 
the pathogenetic mechanism for any of what he picturesquely calls “little 
strokes” or “strokelets.” In his words, “the one good thing about this 
idea of spasm in blood vessels is that oftentimes it serves to soften the blow 
for some timid patient and also for his physicians, who cannot bring them- 
selves to accept the idea of a thrombosis.” ** 

It is regrettable that the concept of spasm has been allowed to gain so 
firm a hold in the minds of so many. While it cannot yet be said that spasm 
is never the cause of transient syndromes, it can at least be asserted that it 
is a far less frequent cause than is commonly assumed and stated. Short- 
lived vascular attacks can almost always be explained, to quote Pickering 

11 Alpers, B. J.: Clinical neurology, 2nd ed., 1950, F. A. Davis Co., Philadelphia, p. 477. 

12 Leriche, R.: Treatment of embolism and thrombosis of the cerebral vessels, Brit. 


M. J. 1: 231, 1952. 
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again, “in terms of known pathological or physiological processes, without 
assuming that arteries behave like whimsical children (as children were 
understood before contemporary psychology) and react violently to a per- 
fectly ordinary stimulus or to none at all.” * 

It might therefore well be recommended that the blind acceptance of 
vasospasm be discouraged, for such acceptance may well retard our under- 
standing of the true nature of transient cerebral syndromes. While often 
useful, a posteriori arguments can also impede the progress of discovery, as 
the early belief that the world was flat surely delayed the recognition of its 
globularity. There can be no scientific justification for accepting such pro- 
positions as facts, and it would presumably be more to our credit not to 
take frequent refuge in an unnecessary improbability such as cerebral angio- 


spasm. 


H. J. L. M. 


4 Pickering, G. W.: Vascular spasm, Lancet 2: 845, 1951. 
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First Annual Report on Stress. By Hans Serve, M.D., Ph.D. (Prague), D.Sc. 
(McGill), F.R.S. (Canada), Professor and Director of the Institut de Médecine 
et de Chirurgie experimentales. Université de Montréal. 644 pages; 17 x 25 
cm. Acta, Inc., Montreal, Canada. 1951. Price, $10.00, plus 34¢ mailing 
charges if ordered from publisher. 


Writing with admirable candor and complete objectivity, Selye, as usual, has 
produced a brilliant defense of his General-Adaptation-Syndrome (G-A-S). Readers 
are amply warned in the very first sentence that “this book is admittedly not an un- 
biased and impersonal index of facts” and, with this qualification well understood. 
it can be recommended without hesitation. The style is delightfully informal in 
spots and his occasional and seemingly spontaneous asides as to how he met certain 
problems which arose in the writing of the book will certainly be appreciated by those 
confronted with similar situations. In other and longer stretches the book plods 
along in the inevitable and characteristic manner of its kind, a fact which probably 
causes the author more distress than the reader. Even so, no one interested in the 
subject can help but find it tremendously stimulating or fail to be affected by the 
enthusiasm of the author. It should be read with caution and discrimination, how- 
ever, for it contains a bewildering array of theories, hypotheses and “hunches” about 
hypophyseal and adrenal cortical action that are apt to mislead anyone but the spe- 
cialist in the field 

Obviously a great deal of time and thought have gone into the organization of 
this and other books by the same author, and one stands in awe of his prolific literary 
accomplishment. The bibliography includes all of the literature in the stress field 
which has appeared during the past year or so (together with some of the earlier 
papers, included for the sake of completeness)—a total of over 3,000 references, of 
which not more than 10 or 12 per cent were published before 1950. It is no mean 
task to incorporate such a mass of material into a single book without giving it the 
flavor of an abstract journal. 

This volume, written as an appendix to an earlier one published in 1950 and 
entitled Stress, is designed to integrate this recent material into the G-A-S as de- 
veloped by the author. This concept forms the central core of the book and it is the 
author's contention that many of the systemic diseases are, as he calls them, derail- 
ments of the G-A-S or the adaptative defenses of the organism against environmental 
stresses of all kinds. Involved in these adaptations are the adrenal cortex and the 
hypophysis, and possibly the adrenal medulla as well. When the organism is sub- 
jected to stress, the hypophysis liberates ACTH (and according to Selye possibly 
somatotrophic hormone, or STH, as well) which then stimulates the adrenal cortex 
to produce what Selye calls the mineralo-corticoids (M-Cs) and the gluco-corticoids 
(G-Cs). Under certain conditions and in certain animals, the M-Cs in excess pro- 
duce the rheumatic and hypertensive diseases. Such a derailment of the G-A-S 
can be relieved by the G-Cs. Obviously when no derailment of the G-A-S occurs 
there is no disease. Selye also suggests that the release of M-C might possibly be 
under the control of STH, for STH seems to promote those conditions associated 
with excessive M-C secretions. Whether this results from stimulating M-C pro- 
duction by the cortex or sensitizing the peripheral tissue to M-C is not yet decided. 
The involvement of STH in the stress response is a new development and awaits 
corroboration. 

The book is organized into two main parts, the first of which considers the gen- 
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eral physiology and pathology of stress along with an excellent and concise summary 
of Selye’s views. It is well worth reading by anyone who wants to be informed in 
this field and it is by far the shortest section of the book. The second part is con- 
cerned with the special physiology and pathology of stress and embraces a tremendous 
range of subjects, including, to mention but a few, carbohydrate metabolism, enzyme 
action, salt and water metabolism, wound healing, and inflammation. The physician 
will be particularly interested in what Selye calls the “Diseases of Adaptation” as 
seen in the cardiovascular system, the respiratory system, the kidneys, the gastro- 
intestinal tract and the liver, to name again only some of the more important cate- 
gories. The implications in the treatment of hypertension by subtotal or complete 
bilateral adrenalectomy are of considerable theoretical importance since they support 
the view that hypertension is a Disease of Adaptation, due to a disturbance in the 
secretion of M-Cs. 

One of the more interesting sections of the book is devoted to a discussion of the 
principal objections to the author’s views and he not only conscientiously lists them 
all, but classifies them as well. Needless to say, he also answers them. One of 
the more important is, of course, the growing conviction in the minds of many in- 
vestigators that desoxycorticosterone, which is presumably the M-C involved in the 
G-A-S, is not secreted by the adrenal cortex at all under physiological conditions. 
The long list of objections cited is, of course, eloquent proof in itself that the con- 
cept has by no means gained general acceptance among endocrinologists. On the 
other hand, there is no question that Selye’s speculations have in themselves con- 
tributed greatly to the rapid advances being made in the field of stress physiology. 
The homeostasis concept, which was first brought into being by Claude Bernard 
and later developed and expanded by Walter Cannon, is now coming of age—thanks 
to the effort and insight of work such as this. If occasionally some of our thinking 
about these matters should advance faster than the facts warrant, it is nothing new 
in the history of science. It may very well be that the recognition of the real signifi- 
cance of homeostasis will be our era’s greatest contribution to physiology and medi- 


cine. 
Dietricn C. Smita 


Angiocardiography: Annals of Roentgenology. Volume XX. By Cuartes T. 
Dotter, M.D., Assistant Professor of Radiology, Cornell University Medical 
College, and Israet Stetneerc, M.D., Assistant Clinical Professor of Radiology 
and Medicine, Cornell University Medical College. 304 pages; 20.5 x 27 cm. 
Paul B. Hoeber, Inc., Medical Book Department of Harper & Bros., New York. 
1951. Price, $16.00. 


Angiocardiography, although a recently developed technic, has come of age, and 
this excellent text attests to that fact. The authors carefully and thoroughly de- 
scribe the method and its application in the study of various types of congenital and 
acquired heart disease and of certain pulmonary conditions. An understanding of 
the information obtained by angiocardiography serves as a firm foundation for the 
use of fluoroscopy in the study of cardiac conditions. The authors’ approach is 
basic and frank; the dangers and limitations of the method are presented as well as 
the indications for its use and advantages to be obtained. The text is clearly written, 
with proper attention to detail. The illustrations and diagrams are instructive and 
clearly reproduced. Both authors and publisher should be complimented upon their 
production. 

This book should be read by internists, cardiologists and roentgenologists, and 
is heartily recommended. 

S. 
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A Textbook of Clinical Neurology. 3rd Ed. By J. M. Nuetsen, B.S., M.D., 
F.A.C.P. 709 pages; 18 x 26.5 cm. Paul B. Hoeber, Inc., Medical Book De- 
partment of Harper & Bros., New York. 1951. Price, $10.00. 


Many aspects of neurology have seen advancement since the last edition of this 
book. Among these may be mentioned knowledge in the fields of polyneuritis and 
neuronitis, thanks mainly to recent studies with BAL and porphyria; the incrimina- 
tion of the temporal lobe in psychomotor epilepsy and the consequent surgical ap- 
proach to its treatment; the use of stellate ganglion block and intravenous procaine 
in the treatment of cerebral thrombosis and embolism; the subjects of poliomyelitis 
and central nervous system syphilis. The sections on these subjects have therefore 
been rewritten in the light of newly acquired knowledge. 

New chapters on multiple sclerosis, the psychoneuroses and angiography have 
been included, while the chapter on electroencephalography has been revised and a 
section on electromyography added. Most of these new sections are well handled. 

This book has many virtues. It is clearly and readably written, it is amply 
and graphically illustrated, a considerable bibliography is appended at the conclusion 
of each chapter, and the text contains a useful sprinkling of instructive case histories. 
A number of the sections and chapters are outstandingly well presented, among 
which the sections devoted to the pupils, to the lamination of the spinothalamic tracts 
and to syringomyelia, and the chapters on multiple sclerosis and on angiography, 
may well be singled out for special mention. 

The book is not, however, above criticism. Clarity and readability would often 
be enhanced by the more judicious use of subheadings, and many sections are not 
as detailed and comprehensive as they should be in a volume of these impressive 
proportions. There is a distressingly consistent failure in the body of the text to 
refer the reader to the appropriate illustrations. The bibliography has some dis- 
turbing omissions—for example, after referring in some detail to the recent innova- 
tiens of stellate ganglion block and intravenous procaine for the relief of cerebral 
vasospasm following vascular occlusion, the author fails to include references to this 
interesting and controversial subject among the chapter’s bibliography of some 130 
papers. The index, too, is not all it should be; for example, “monoplegia” is not to 
be found, thrombosis of the posterior inferior cerebellar artery is not included under 
“thrombosis,” and von Hippel-Lindau disease, though referred to as such in the text 
on at least two occasions, is only to be found under “Lindau’s disease.” 

Superficially this revised and reset edition is an attractive volume. It has, 
however, many of the physical faults that we are seeing with increasing frequency 
in medical works; one too often observes the tendency for externals to improve and 
formats to become impressive, while the inner soul remains unbettered. This par- 
ticular book is bigger and heavier than its contents merit, and it is printed on the 
glossiest of paper for which no serious reader will thank the publisher. 

Although many of these criticisms are minor, their multiplicity makes this an 
irritating text to read. 

H. J. L. M. 


A Study of Epilepsy in Its Clinical, Social and Genetic Aspects. By Cart Henry 
Atstrom. 284 pages; 16.524 cm. (paper bound). Ejnar Munksgaard, 
Nonnegade 6, Copenhagen. 1950. Price, 20 Swedish crowns. 


This is a concise and informative book on the history of epilepsy over a period 
of 15 years in the Neurological Clinic and the Human Genetics of the Psychiatric 
Clinic of the Caroline Institute, Stockholm. It is a book which would be of most 
interest to one interested in epilepsy, and especially the genetic aspects. This study 
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covers the country of Sweden probably much more thoroughly than has been done 
in any state in the United States to the present time: however, in spite of this, it is 
only about one-third as large a series as any of our larger clinics set up for the 
seizure patient. 

The completeness with which this study was carried out is remarkable, as in 
many cases as many as five to six generations had been traced very accurately through 
parish registers, hospitals, physicians, civil authorities and courts of law, especially 
the penal registers. 

A new classification for epilepsy is suggested based on etiology—unknown, 
probable and known. This brings up questions as to how to classify cases with a 
history of epilepsy in the past generation or generations, who after a mild injury 
develop seizures. Why should some patients with mild head trauma develop seizures 
and other patients with similar or more severe head trauma not develop them? 

It is of interest to note that eugenic legislation against the epileptic patient has 
had little effect in reducing the incidence of epilepsy. The comparison of the mentally 
unaffected epileptic with the general population as to education, social and occupa- 
tional standards and criminality is excellent. It will help to counteract the present 
popular opinion on this matter. As to the epileptic personality, there is still much 
debate over this issue; and a great deal more work must be done in making compari- 
sons with other chronically ill groups who have been definitely ostracized by the 
general population. Work done by Lennox certainly indicates that there is no so- 
called epileptic personality, and this makes one question the so-called “preservation and 
adhesiveness of thoughts and emotions” discussed here. 

The hypothesis of epilepsy as a symptom of a pathological irritation of the cen- 
tral nervous system and not a disease per se is certainly in agreement with the pres- 
ent theories in this country. The genetics of this certainly is still in much confu- 
sion today. The fact of electroencephalograms showing dominant genetic traits 
must in spite of the disagreement by Alstrom, be considered important, as the series 
of Gibbs, Gibbs and Lennox has now become very large, showing similarity in pat- 
terns between one or the other parent and the affected child. The papers by Lennox 
on epilepsy in twins cannot be overlooked and deserve study by those called on to 
give eugenic advice. 

R. W. B. 


Surgical Practice of the Lahey Clinic. By Members of the Staff of the Lahey Clinic, 
Boston, Massachusetts. 1014 pages; 17 x 25.5 cm. W. B. Saunders Company, 
Philadelphia. 1951. Price, $15.00. 


This volume of the Surgical Practice of the Lahey Clinic is splendidly organized. 
It contains many new operative procedures and follows an edition published ten years 
ago. Contributors are entirely from the Lahey Clinic. With each surgical pro- 
cedure, there is a discussion of related physiology, anatomy, pre- and postoperative 
care. All types of surgery are discussed, including major specialized fields. 

The book is liberally illustrated with photographs, drawings and charts. The 
bibliography is excellent. 

A chapter is devoted to the problem of anesthesia with a discussion of special 
agents and technics, as well as cardiac arrest. A section on miscellaneous sub- 
jects, such as Meniére’s Disease; Exposure of the Facial Nerve; Anticoagulant 
Therapy, adds to the intrinsic value of the book. In its entirety, it represents an ex- 
cellent addition to the field of surgical literature. It is invaluable as a precise refer- 
ence to well accepted operative procedures as standardized at the Lahey Clinic. 


G. H. Y. 
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Should I Retire?’ By Grorce H. Preston, M.D. 181 pages; 14x20 cm. Rine- 
hart & Co., Inc., New York. 1952. Price, $2.50. 


Dr. Preston has discussed in common sense terms the psychological, financial 
and physical problems involved in planning for retirement. Those who are familiar 
with the author’s earlier books, Psychiatry for the Curious and The Substance of 
Mental Health, will welcome again his facile style, apt use of colloquial phrases and 
the case illustrations in which we recognize our neighbors and ourselves. 

The book is frank to say that some people can never retire successfully. How- 
ever, the possibilities of making this adjustment can be increased by orienting our 
thinking in advance. Dr. Preston outlines some of the criteria for successful retire- 
ment and suggests ways of achieving them. He believes that one’s personality and 
adaptability contribute more to a happy life than the amount of one’s pension. 

In the chapter entitled “Am I Retirement Minded” is a “test” to determine one’s 
readiness to meet the change. It is one which both doctor and patient could well 
start practicing before retirement is forced upon them. 

It is in this effort to become retirement minded that this little book can be of most 
usefulness. Whether this book makes retirement more attractive or not depends 
on one’s own personality but it is good medicine for the patient who is faced with 
the inevitable change. 

H. W. N. 


BOOKS RECEIVED 


Books received during February are acknowledged in the following section. 
As far as practicable those of special interest will be selected for review later, but 
it is not possible to discuss all of them. 


Annual Report of the Librarian of Congress for Fiscal Year Ending June 30, 1950. 
277 pages; 26.5 18.5 cm. 1951. United States Government Printing Office, 
Washington, D. C. Price, $2.25. 


Aspetti Fisiopatologici Delle Strutture Acellulari Del Tessuto Connettivo—Derma- 
tomiosite. By Dorr. Vittorio Brancnt. 155 pages; 25x18 cm. (paper- 
bound). 1951. Ditta Luigi Pozzi, Rome. 


The Auricular Arrhythmias. By Myron Prinzmetat, M.D., Evtot Corpay, M.D., 
Istpor C. Britt, M.D., Ropert W. Ostatu, M.D., H. E. Krucer, and Associate 
Authors Josuua Fietps, M.D., Watter Fiiec, M.D., ALFrep GotpMan, M.D., 
Harotp KarpmMan, A.B., S. Rexrorp Kennamer, M.D., Joun A. Osporne, 
M.D., Atvin L. Setiers, M.D., and L. Atten Smit, M.D. 387 pages; 28.5 
x 22 cm. 1952. Charles C Thomas, Publisher, Springfield, Illinois. Price, 
$16.50. 


Callander’s Surgical Anatomy. 3rd Ed. By Barry J. Anson, M.A., Ph.D. (Med. 
Sc.), Professor of Anatomy, Northwestern University Medical School; and 
Watter G. Mappocx, M.S., M.D., F.A.C.S., Elcock Professor of Surgery, 
Northwestern University Medical School. 1,074 pages; 2618 cm. 1952. 
W. B. Saunders Company, Philadelphia. Price, $14.00. 


Care of the Medical Patient: A Textbook for Nurses. By Marcene O. Fappis, 
R.N., M.A., Professor of Medical Nursing, Frances Payne Bolton School of 
Nursing, Western Reserve University, Cleveland, Ohio; and JosepH M. Hay- 
MAN, Jr., B.A., M.D., Professor of Medicine, School of Medicine, Western Re- 
serve University, Cleveland, Ohio. 654 pages; 23.5 15.5 cm. 1952. Mc- 
Graw-Hill Book Company, Inc:, New York. Price, $4.50. 
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The Clinical Use of Fluid and Electrolyte. By Joun H. Briann, M.D., Assistant 
Professor of Medicine, University of Vermont College of Medicine. 259 pages; 
28 x 21.5 cm. (paper-bound). 1952. W. B. Saunders Company, Philadelphia. 
Price, $6.50. 


Connective Tissues: Transactions of the Second Conference, May 24-25, 1951, New 
York, N. Y. Edited by Cuartes Racan, Department of Medicine, College of 
Physicians and Surgeons, Columbia University, New York, N. Y. 190 pages; 
23.5 15.5 em. 1952. Sponsored by the Josiah Macy, Jr., Foundation, New 
York, N. Y. Price, $3.50. 


Le Cosidette Angiomesenchimopatie Reattive Diffuse. By Pror. ALBERTO MARMONT. 
349 pages; 25 18 cm. (paper-bound). 1951. Ditta Luigi Pozzi, Rome. 


The Diagnosis and Treatment of Intrathoracic New Growths. By Maurice Davip- 
son, M.A., D.M., B.Ch. Oxon., F.R.C.P. Lond., Consulting Physician to the 
Brompton Hospital for Consumption and Diseases of the Chest, etc.; with a 
chapter on Radiotherapy by Davin W. Smituers, M.D. Cantab., M.R.C.P. 
Lond., D.M.R., Professor of Radiotherapy, University of London, etc.; and a 
chapter on Operative Treatment by Oswatp S. Tusss, M.A., M.B., B.Chir. 
Cantab., F.R.C.S. Eng., Thoracic Surgeon to St. Bartholomew's Hospital, etc. 
260 pages; 25 17.5 cm. 1952. Oxford University Press, New York. Price, 
$8.75. 


Doctors in Blue: The Medical History of the Union Army in the Civil War. By 


Georce WortHincton Apams. 253 pages; 21.514 cm. 1952. Henry Schu- 


man, Inc., New York. Price, $4.00. 


Der Einfluss des Nervensystems auf Bau und Tatigkeit der Geschlechtsorgane des 


Menschen. By Pror. Dr. Mev. et Pum. H. Stieve. 191 pages; 24.5 x 17.5 
cm. 1952. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: Grune & 
Stratton, Inc., New York. Price, Ganzleinen DM 36.- 


Endocrine Functions of the Pancreas. By BerNarp ZIMMERMANN, M.D., Department 
of Surgery, University of Minnesota, Minneapolis, Minnesota. 82 pages; 22.5 
x 14.5 cm. (limp leather binding). 1952. Charles C Thomas, Publisher, Spring- 
field, Illinois. Price, $2.50. 


Fluid Balance, A Clinical Manual. By Cart A. Moyer, M.D., Professor of Surgery, 
Washington University School of Medicine, St. Louis. 191 pages; 18.5 x 12.5 
cm. 1952. The Year Book Publishers, Inc., Chicago. Price, $3.75. 


La Funsione Emoblastica del Sistema Istiocitario. By Carto Biancut. 280 pages, 
plus 79 pages of illustrations; 27.518 cm. (paper-bound). 1951. Istituto 
Bioterapico Carlevaro Editore, Parma. Price, Lire 3000. 


Hippocrates on Intercourse and Pregnancy: An English Translation of “On Semen 
and on the Development of the Child.” By Tace U. H. Extincer, Sc.D., M.A.; 
with an introduction by ALAN F. Guttmacuer, M.D. 128 pages; 16X11 cm. 
1952. Henry Schuman, Inc., New York. Price, $2.50. 


Klinik und Therapie der Vergiftungen. By Sven Moescuiix. 430 pages; 24.5 x 
17.5 cm. 1952. Georg Thieme Verlag, Stuttgart; Agents for U. S. A.: Grune 
& Stratton, Inc., New York. Price, Ganzleinen DM 45.- 


Klinische Elektrokardiographie. By Dr. Max HotzMann. 652 pages; 24.5 x 17.5 
cm. 1952. Georg Thieme Verlag, Stuttgart. Price, Ganzleinen DM 69.60. 
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Liver Injury: Transactions of the Tenth Conference, May 21-22, 1951, New York, 
N. Y. Edited by F. W. Horrsaver, M.D., Department of Medicine, University 
of Minnesota Medical School, Minneapolis 14, Minnesota. 320 pages; 23.5 x 
15.5 cm. 1951. Sponsored by the Josiah Macy, Jr., Foundation, New York, 
N. Y. 1951. Price, $3.75. ; 


Manic-Depressive Psychosis and Allied Conditions. By Leopotp BettaKk, M.D., 
Clinical Assistant Professor of Psychiatry, New York Medical College, Fifth 
Avenue and Flower Hospitals; with Biatse Pasguaretii, M.D., Research As- 
sociate, New York State Psychiatric Institute; Ernest Parkes, M.A., Instructor 
in Psychology, New York University; Sonya Soret Be.vak, and the collabora- 
tion of Sypett BraverMAN, M.A.; Foreword by Winrrep Overnotser, M.D. 
306 pages; 23.5% 15.5 cm. 1952. Grune & Stratton, Inc., New York. Price, 


$9.75. 


R for Medical Writing: A Useful Guide to Principles and Practice of Effective Sci- 
entific Writing and Illustration. By Epwin P. Jorpan, M.D., and Witiarp C. 
SuHeparp. 112 pages; 2416 cm. 1952. W. B. Saunders Company, Phila- 
delphia. Price, $2.50. 


Principles and Practice of Aviation Medicine. 3rd Ed. By Harry G. ARMSTRONG, 
M.D., F.A.C.P., The Surgeon General, United States Air Force. 476 pages; 
23.5 15.5 cm. 1952. The Williams & Wilkins Company, Baltimore. Price, 


$7.50. 


Probleme der Schutzimpfung und die Bekimpfung der Rindertuberkulose. By Pror. 
Dr. G. Ramon. 52 pages; 2417 cm. (paper-bound). 1952. Georg Thieme 
Verlag, Stuttgart. Price, Karton. DM 7.20. 


Problems of Consciousness: Transactions of the Second Conference, March 19-20, 
1951, New York, N. Y. Edited by Harotp A. Asramson, M.D., Department 
of Physiology, College of Physicians and Surgeons, Columbia University, New 
York, N. Y. 178 pages; 23.515.5 cm. 1951. Sponsored by the Josiah 
Macy, Jr., Foundation, New York, N. Y. Price, $3.25. 


Rheumatic Diseases: Based on the Proceedings of the Seventh International Congress 
on Rheumatic Diseases. Prepared by THE CoMMITTEE ON PUBLICATIONS OF 
THE AMERICAN RHEUMATISM AssSOcIATION, CHARLES H. Stocums, M.D., 
Chairman; Howarp F. Pottey, M.D., Witt1am D. Rosinson, M.D., RicHarp 
T. Smita, M.D., Cuartes Racan, M.D., Epwarp F. Rosenserc, M.D., and 
Cartos Sacasa, M.D. 449 pages; 25.5 16.5 cm. 1952. W. B. Saunders 
Company, Philadelphia. Price, $12.00. 


Teratomas (Atlas of Tumor Pathology, Section III, Fascicle 9). By Rupert A. 
Wits, D.Sc., M.D., F.R.C.P., Professor of Pathology, University of Leeds 
Medical School, Leeds, England. 58 pages; 26 x 20 cm. (paper-bound). 1951. 
Published by the Armed Forces Institute of Pathology under the auspices of the 
Subcommittee on Oncology of the Committee on Pathology of the National Re- 
search Council, Washington, D. C. Price, 50 cents. 


A Textbook of Clinical Neurology, with an Introduction to the History of Neurology. 
7th Ed. By Israec S. Wecuster, M.D., Clinical Professor of Neurology, Co- 
lumbia University, New York, etc. 801 pages; 24.516 cm. 1952. W. B. 
Saunders Company, Philadelphia. Price, $9.50. 
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The Thoracic Surgical Patient—Preoperative, Anesthetic and Postoperative Care. 
By Lew A. Hocuserc, M.D.; Foreword by Frank B. Berry, M.D. 364 pages; 
23.5 15.5 em. 1952. Grune & Stratton, New York. Price, $8.75. 


Die Transfusion von Konserviertem Blut in der Geburtshilfe und Gyndkologie. By 
Pror. Dr. H. Scuwatm. 132 pages; 2417 cm. (paper-bound). 1952. 
Georg Thieme Verlag, Stuttgart; Agents for U.S.A.: Grune & Stratton, Inc., 
New York. Price, Karton. DM 14.70. 


Tumors of the Adrenal (Atlas of Tumor Pathology, Section VIII, Fascicle 29). 
By Howarp T. Karsner, M.D., Medical Research Advisor, Bureau of Medicine 
and Surgery, U. S. Navy, etc. 60 pages; 26x 20 cm. (paper-bound). 1950. 
Published by the Armed Forces Institute of Pathology under the auspices of the 
Subcommittee on Oncology of the Committee on Pathology of the National Re- 
search Council, Washington, D. C. Price, $1.00. 


Tumors of the Breast (Atlas of Tumor Pathology, Section 1X, Fascicle 34). By 
Frep W. Stewart, M.D., Pathologist to Memorial Hospital, etc. 114 pages; 
26 x 20 cm. (paper-bound). 1950. Published by the Armed Forces Institute 
of Pathology under the auspices of the Subcommittee on Oncology of the Com- 
mitiee on Pathology of the National Research Council, Washington, D. C. 
Price, $1.10. 


Tumors of the Carotid Body and Related Structures (Chemoreceptor System) (Atlas 
of Tumor Pathology, Section IV, Fascicle 16). By Pumire M. LeCompte, 
M.D., Pathologist, Faulkner Hospital, Boston, Massachusetts, etc. 40 pages; 
26 x 20 cm. 1951. Published by the Armed Forces Institute of Pathology 
under the auspices of the Subcommittee on Oncology of the Committee on Path- 


ology of the National Research Council, Washington, D.C. Price, 45 cents. 


Tumors of the Mediastinum (Atlas of Tumor Pathology, Section V, Fascicle 18). 
By Hans Georce Scutumspercer, M.D., Professor of Pathology, Ohio State 
University, College of Medicine, Columbus, Ohio. 88 pages; 26X20 cm. 
(paper-bound). 1951. Published by the Armed Forces Institute of Pathology 
under the auspices of the Subcommittee on Oncology of the Committee on Path- 
ology of the National Research Council, Washington, D. C. Price, 75 cents. 


Tumors of the Peripheral Nervous System (Atlas of Tumor Pathology, Section 11, 
Fascicle 6). By Artuur Purpy Stout, M.D., Professor of Surgery, Columbia 
University, College of Physicians and Surgeons, New York City. 57 pages; 
26 X 20 cm. (paper-bound). 1949. Prepared at the Armed Forces Institute 
of Pathology under the auspices of the Subcommittee on Oncology of the Com- 
mittee on Pathology of the National Research Council, Washington, D. C. 
Price, 60 cents. 


COLLEGE NEWS NOTES 


New Lire Members 


The College is gratified to announce that the following Fellows have become 
Life Members of the American College of Physicians since the publication of the 
last issue of this journal: 


Dr. Kenneth D. A. Allen, Denver, Colo. 
Dr. L. Dale Huffman, Los Angeles, Calif. 
Dr. Edmund Jacobson, Chicago, III. 
Dr. Friedrich W. Niehaus, Omaha, Nebr. 
Dr. William Anton Henry Rettberg, Denver, Colo 
Dr. Milton E. Rose, Decatur, III. 
Dr. Joseph D. McCarthy, Omaha, Nebr. 
Dr. Edward R. Mugrage, Denver, Colo. 
Dr. Samuel A. Weisman, Los Angeles, Calif. 
. William White Falkener, Hampton, Va. 
. Julius Ralph Pearson, Miami Beach, Fla. 
. John B. Hibbs, Uniontown, Pa. 
. Oscar Feinsilver, Worcester, Mass. 
. Joseph P. Brennan, Pendleton, Ore. 
. L. Mary Moench, New York, N. Y. 
. Michael Bevilacqua, Jamaica, N. Y. 


A.C.P. PostGrapuATE Courses 


Course No. 6, ELECTROCARDIOGRAPHY: Massachusetts General Hospital, 
Boston, Mass., Conger Williams, M.D., Director; May 12-17, 1952. 


This course has been filled to capacity for several weeks and many applicants 
could not be accommodated this year. It is anticipated that greater facilities will be 
provided by the College for courses in this subject in the autumn. 


Course No. 7, TRENDS AND NEWER DEVELOPMENTS IN INTERNAL 
MEDICINE: Hahnemann Medical College and Hospital of Philadelphia, Philadel- 
phia, Pa., Charles L. Brown, M.D., F.A.C.P., Director; May 12-17, 1952. 


Accommodations are still available in this course. 


Course No. 8, PHYSIOLOGICAL BASIS FOR INTERNAL MEDICINE: 
University of Toronto Faculty of Medicine, Toronto, Ont., Can., Ray F. Farquharson, 
M.D., F.A.C.P., Director; June 2-6, 1952. 


Places are available in this course but hotel accommodations have been largely 
exhausted. The Director, however, has arranged to accommodate registrants at the 
Men’s and Women’s University Residences (Dormitories). Adequate accommoda- 
tions are still available. 


The Committee on Postgraduate Courses met at Cleveland, April 21, 1952, and 
determined upon the schedule of courses for the autumn but this was too late for 
publication in this issue of the ANNALS. Therefore, a complete announcement 
will appear in the May issue. 
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Directory OF THE AMERICAN COLLEGE OF PHYSICIANS 


The 1951 Directory of the College was published as of October 1, 1951, although 
it did not come from press until the first of January, 1952. Some 3,000 members of 
the College and institutions subscribed in advance of publication and their copies 
have long since been delivered to them. However, a limited number of copies are 


still available to members; price, postpaid, $5.00. 
A supplement to the 1951 Directory will be published during the summer of 
1952, and will include corrections and additions to the last Directory. 


Correction to 1951 Directory 


The first line of the sixth entry on page 472 of the 1951 Directory of the College 
should be as follows (correction in first and middle names) : 


JONES, CHESTER MORSE (Internal Medicine, Gastro-enterology), A.B., 
M.D. 


THE Mip-SoutH REGIONAL MEETING 


The Mid-South Regional Meeting covered the States of Arkansas, Louisiana, 
Mississippi, Oklahoma, Tennessee and Texas and was held at New Orleans, February 
15-16, 1952, under the General Chairmanship of Dr. Thomas Findley, F.A.C.P. 
The States of Arkansas and Oklahoma held a combined Regional Meeting at Hot 
Springs, Ark., only a few months earlier, and Mississippi had also held its own indi- 
vidual Regional Meeting comparatively recently; these States, however, joined with 
Louisiana, Tennessee and Texas in the February meeting. 

In view of the fact that members would have to travel long distances, it was 
determined to make this a two-day session rather than the usual one-day meeting, 
thus to make the trip more worthwhile. The two morning programs were devoted 
to clinical presentations at the Charity Hospital, there being programs presented by 
members of the Department of Medicine of the Ochsner Clinic, by members of the 
Department of Medicine of Louisiana State University School of Medicine, by mem- 
bers of the Medical Section of the Veterans Administration Hospital, and by mem- 
bers of the Department of Medicine of Tulane University of Louisiana School of 
Medicine. The afternoon sessions were held at the Roosevelt Hotel, and the pro- 
grams consisted of formal presentations by members or guests from the participating 
States. One feature was a clinicopathological conference at which Dr. Maurice C. 
Pincoffs, President of the College, was the diagnostician and Dr. Charles E. Dunlap, 
Professor of Pathology at Tulane University, the pathologist. 

A reception, cocktail party and banquet were held at the Roosevelt Hotel on the 
evening of February 15, with President Pincoffs, Executive Secretary Edward R. 
Loveland, and the Honorable Jimmy Arrington, Mayor of Collins, Miss., speakers. 
A program of entertainment was arranged for the visiting ladies, of whom there 
were over fifty registered. 

Attendance at this meeting was particularly gratifying, attesting to the excellence 
of the program: 

Arkansas 12 (27% member attendance) 
Louisiana 72 (48% member attendance) 
Mississippi 23 (62% member attendance) 
Oklahoma 18 (23% member attendance) 
Tennessee 27 (25% member attendance) 
Texas 90 (20% member attendance) 
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Attendants came from fifteen additional states, and there was one guest from 
England. The summary of the attendance, exclusive of the ladies, was: 1 Master: 
125 Fellows; 71 Associates; 97 guests; Total, 294. 


Puerto Rico Recionat Meetinc Hetp at San JUAN 


The Annual Regional Meeting of the American College of Physicians for Puerto 
Rico was held at San Juan, February 17, 1952, under the Governorship of Dr. R. 
Rodriguez-Molina, F.A.C.P. An excellent program, to which Fellows and Associates 
of the College and some invited guests contributed, was presented. Members of the 
Puerto Rico Medical Association were invited and many were in attendance. Dr. 
T. Grier Miller, Philadelphia, President-Elect of the College, represented the College 
and addressed the Banquet on “The Functions of the American College of Physicians.” 


Detaware, District or CoLUMBIA AND MARYLAND REGIONAL MEETING 


The Annual Regional Meeting for the District of Columbia and Maryland, in 
which Delaware also joined, was held at Johns Hopkins Hospital, Baltimore, March 
1, 1952, with a total attendance of 1 Master, 60 Fellows, 19 Associates and 46 guests 
—126. Although the attendance was quite satisfactory, it would have been very 
much greater had not a sudden snow storm badly affected travel, reducing the attend- 
ance from outlying districts. As usual, the program was a very excellent one, and 
instead of holding the usual banquet and reception in the evening, a special luncheon 
was given in the Doctors’ Dining Room of the Hospital, and the gathering was ad- 
dressed by Dr. M. C. Pincoffs, President of the College, and by Mr. E. R. Loveland, 
Executive Secretary. It is planned to hold the next Regional Meeting for that dis- 
trict earlier in the year and at Washington in 1953. 


NEBRASKA REGIONAL MEETING 


The Annual Regional Meeting for the State of Nebraska was held at Lincoln, 
Nebraska, February 23, 1952, under the Governorship of Dr. Joseph D. McCarthy, 
F.A.C.P., and the General Chairmanship of Dr. Floyd L. Rogers, F.A.C.P., of Lincoln. 
There was an excellent program, highlighted by several excellent papers including 
a presentation by Dr. LeRoy H. Sloan, F.A.C.P., of Chicago, who was the official 
representative of the Board of Regents of the College. Though restricted due to a 
snow and sleet storm, the attendance was quite satisfactory, including 49 members 
and 19 guests, a total of 68. The banquet in the evening was addressed by Dr. Sloan, 
as the Vice-President of the College, and by Dr. Joseph D. McCarthy, Governor for 
Nebraska. The 1953 Regional Meeting will be held during the month of February 
in Omaha. 


Cotorapo REGIONAL MEETING 


A Regional Meeting of the American College of Physicians for the states of 
Idaho, New Mexico, Montana, Wyoming and Colorado was held at Denver, February 
12, 1952, under the General Chairmanship of Dr. Ward Darley, F.A.C.P., Governor 
for Colorado, and with the active codperation of the College Governors for Idaho, 
New Mexico, Montana and Wyoming, Drs. Richard P. Howard, F.A.C.P., Walter I. 
Werner, F.A.C.P., and Harold W. Gregg, F.A.C.P., respectively. Dr. Abe Ravin, 
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F.A.C.P., was chairman of the program committee, and arranged an exceedingly 
fine program. 

The Colorado Society of Internal Medicine, the Medical Society of the City and 
County of Denver and the Colorado State Medical Society Midwinter Clinics ar- 
ranged some of their functions immediately preceding the Regional Meeting and par- 
ticipated in the College program and banquet. Dr. Dwight L. Wilbur, F.A.C.P., 
San Francisco, Regent of the College, was its official representative and addressed 
the meeting on “The Clinical Aspects of Portal Hypertension.” Dr. Wilbur was 
also the guest speaker at the banquet, his subject being “Management of the Nervous 
and Exhausted Patient.” The banquet was followed by a smoker for registrants 
for the Midwinter Clinics. By having all these meetings in approximation, the bene- 
fit of each meeting was available to all and the place of the American College of 
Physicians was more forcibly emphasized. 

The program was probably the best in the history of the Colorado Regional 
Meeting and was received with much enthusiasm. There were in attendance 57 
members of the College and 51 guests, or a total of 108. 


VIRGINIA REGIONAL MEETING 


The Annual Regional Meeting of the Fellows and Associates of the American 
College of Physicians for Virginia was held at Charlottesville, February 28, 1952, 
under the Governorship of Charles M. Caravati, M.D., and the Chairmanship of Dr. 
Byrd S.-:Leavell, F.A.C.P. Dr. Thomas S. Edwards (Associate), Dr. James B. 
Twyman (Associate), and Dr. John L. Guerrant, F.A.C.P., all of Charlottesville, 
were responsible for entertainment, arrangements and program, respectively. Dr. 
James F. Waddill, F.A.C.P., of Norfolk, is the Secretary of the Virginia section. 

The program was devoted very largely to investigative, new work, and proved 
thoroughly interesting. There were registered a total of about 150 doctors coming 
from all parts of Virginia. A social hour and banquet were held at the Monticello 
Hotel in the evening. The Toastmastership was shared by Dr. Byrd S. Leavell and 
by Dr. Charles M. Caravati. An address concerning College activities was made 
by Mr. E. R. Loveland, the Executive Secretary of the College. Dr. Walter B. 
Martin, Vice President of the College, gave a most thoughtful and searching talk 
concerning the matter of requirements for membership and the recent discussions con- 
cerned with radical changes in the College structure. The subject was open for 
general discussion among the members, and revealed a very active and keen interest 
on the part of the members in any proposal that affects the general character of the 
organization. Among special guests were Dr. Paul H. Revercomb, F.A.C.P., College 
Governor for West Virginia, and Dr. Elbert L. Persons, F.A.C.P., College Governor 
for North Carolina. 


Girt To THE CoLLece Liprary OF PUBLICATIONS BY MEMBERS 


Dr. David J. Sandweiss, F.A.C.P., Detroit, Mich., has presented the College 
Library of Publications by Members with an autographed copy of his book, “Post- 
graduate Medicine and Surgery: Peptic Ulcer,” which he edited under the auspices 
of the American Gastroenterological Association. 

The College Library of Publications by Members is maintained at College Head- 
quarters. Members frequently present copies of their books to the College and thus 
the Library has become a living memorial to the member-authors. 
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The First International Congress of Dietetics will be held July 7-11, 1952, in 
the Royal Tropical Institute, Amsterdam, Netherlands. Persons who are interested 
are kindly requested to apply for further details to: Miss Diane J. Ten Haaf, General 
Secretary, Executive Committee, 13 Pomonaplein, The Hague, Netherlands. 


The Thirteenth Annual Meeting of the Society for Investigative Dermatology, 
Inc., will be held at Chicago, Ill., June 7-8, 1952. Among the speakers on the pro- 
gram are Dr. John R. Haserick (Associate), Cleveland, Ohio, “Studies on the L. E. 
Factor”; Dr. Walter B. Shelley, F.A.C.P., Ardmore, Pa., and Dr. Harry J. Hurley, 
Jr., “The Physiology of the Human Apocrine Sweat Gland”; and Dr. Arthur C. 
Curtis, F.A.C.P., Charlottesville, Va., Dr. Clayton E. Wheeler and Dr. Edward P. 
Cawley, “The Effects of Topically Applied Hormones on Nipple Growth and Pig- 


mentation.” 


PosTGRADUATE REFRESHER CouRSES ARRANGED BY EIGHTH 
States Army, Korea 


Through the coéperation of the Surgeon, EUSAK, and the Commanding Officers 
of the Military Hospitals in Korea, postgraduate refresher courses in Medicine and 
Surgery, and their subspecialties, are being organized. The first such course was 
organized in the field of Diseases of the Chest which consisted of a concentrated 
three-day series of lectures, demonstrations, motion pictures, case presentations and 
discussion periods. Dr. Donald S. King, F.A.C.P., of Boston, Mass., was a guest 
member of the faculty, and Col. Walter M. Bartlett, F.A.C.P., Medical Consultant, 
EUSAK, served as Chairman of two of the evening sessions, which were combined 
meetings with the members of the Pusan UN Medical and Dental Society. The 
course was given February 20, 21 and 22, 1952, and other courses are planned for 


the future. 


PosTGRADUATE Courses OFFERED IN BROOKLYN 


The State University of New York College of Medicine and the Medical Society 
of the County of Kings is offering a number of postgraduate courses during the 
spring of 1952, including: Electrocardiography for the General Practitioner; Ad- 
vanced Cardiology and Electrocardiography; Cardiovascular Disease—Clinical and 
Electrocardiographic Correlation; Clinical Cardiology; Clinical Ballistocardiography ; 
Clinical Neurology; Clinical Hematology; Gastroenterology ; Gastroscopy; Arthritis; 
Diseases of the Chest; Internal Medicine; Metabolic Endocrinology; Treatment of 
Peripheral Vascular Diseases; Clinical Radiology; Roentgen Diagnosis in Gastro- 
enterology; Cardiovascular Roentgenology; Dermatology for the General Practi- 
tioner, and several others. These courses, however, are organized for the most part 
for local physicians, and meet one or two sessions per week over a series of several 
weeks. Application for admission should be made to the Joint Committee on Post- 
graduate Education at the Medical Society Building, 1313 Bedford Avenue, Brook- 
lyn 16, N. Y. 


The Second Annual Institute in Psychiatry and Neurology was held April 16, 
1952, at the Veterans Administration Hospital, Lyons, N. J. Among the guest lec- 
turers were Dr. Harvey J. Tomkins, F.A.C.P., Chief of the Psychiatry and Neurology 
Division, Veterans Administration, Washington, D. C.; Dr. Daniel Blain, F.A.C.P., 
Medical Director, American Psychiatric Association, Washington, D. C.; and Dr. 
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Edward G. Billings, F.A.C.P., Clinical Associate Professor of Psychiatry, University 
of Colorado School of Medicine, Denver, Colo. There were six clinical demonstra- 
tions and ten medical exhibits by the hospital staff. Dr. Crawford N. Banganz, 
F.A.C.P., is the Manager of the Lyons Veterans Administration Hospital. 


The Texas Academy of Internal Medicine met January 19-20, in Galveston. Dr. 
W. Clay Dine, F.A.C.P., Amarillo, was elected President and Dr. Alfred W. Harris, 
F.A.C.P., Dallas, was elected Vice President. Among those elected to the Board of 
Governors were Dr. Robert A. Hettig (Associate), Houston, and Dr. Percy K. 
Smith, F.A.C.P., Wichita Falls. 

Among the speakers on the program were Dr. George R. Herrmann, F.A.C.P., 
Galveston, “Investigations of Sodium Metabolism of Heart Disease under Treat- 
ment”; Dr. Ramond L. Gregory, F.A.C.P., Galveston, “Further Studies Concerning 
the Pathogenesis of Hypertension”; Dr. John W. Middleton (Associate), Galveston, 
“Tuberculous Meningitis”; and Dr. William C. Levin, F.A.C.P., Galveston, “Clinical ; 
Interpretation of Bone Marrow Biopsy.” Dr. Edward J. Lefeber, F.A.C.P., Galves- 
ton, joined with Charles M. Pomerat, Ph.D., in presenting “Tissue Cultures of 
Pleural Fluids.” 


The Philadelphia County Medical Society conducted its 16th Annual Post- 
graduate Institute and Convention, April 1-4, 1952. A very complete program was 
presented, including panel discussions, symposia and colored televised clinics. 

One of the panels, “Functional Problems in General Practice,” was under the 
chairmanship of Dr. Edward Weiss, F.A.C.P. On this panel, Dr. O. Spurgeon 
English, F.A.C.P., discussed “Psychotherapy in General Practice.” Dr. George 
Morris Piersol, M.A.C.P., was Chairman of a Television Clinic presented from the 
Curtis Clinic of the Jefferson Medical College Hospital under the topic, “Application 
of Physical Medicine to the Management of Various Physical Handicaps.” As part 
of the symposium, “Pediatric Problems,” Dr. Carl C. Fischer, F.A.C.P., spoke on 
“The Management of Convulsions in Infancy and Childhood.” Dr. John Lansbury, 
F.A.C.P., was Chairman of the panel, “ACTH, Cortisone and Hydrocortisone.” é 
Dr. Joseph L. Hollander, F.A.C.P., covered the “Rheumatologic Aspects” on this f 
panel. Dr. Henry L. Bockus, F.A.C.P., and Dr. Truman G. Schnabel, F.A.C.P., 
served as Clinicians for the Clinical-Pathological Conference. 


The sixth annual meeting of the National Society for Medical Research was 
held February 10, in Chicago, Ill. Dr. Anton J. Carlson, M.A.C.P., Chicago, IIL, 
President, reported a year of unprecedented progress. Numerous states have passed 
affirmative laws relating to animal experimentation. The basis for these laws is the 
desire to make available, for scientific use, those unclaimed, unwanted animals which 
would otherwise be destroyed in public pounds. Dr. Carlson also reported that 
seventeen organizations have been added to the roster of member associations, bring- 
ing the total to 274. The Society also has several new publications in the process 
of completion. 

At the conclusion of the meeting, Dr. Carlson and Dr. Andrew C. Ivy, F.A.C.P., 
Chicago, Ill., were re-elected President and Secretary-Treasurer, respectively. 


COMMISSION ON ACCREDITATION OF HosPITALs 


Dr. Gunnar Gunderson of LaCrosse, Wis., has been appointed Chairman of the 
recently incorporated Commission on the Accreditation of Hospitals. This Commis- 
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sion, representing organized medicine and hospitals of two great nations—the United 
States and Canada—will be a great force in the world for improving institutional care 
of the sick and injured. 

The members of the Commission from the American College of Physicians in- 
clude Drs. LeRoy H. Sloan, F.A.C.P., Chicago, Ill.; Alex. M. Burgess, F.A.C.P., 
Providence, R. I.; and William S. Middleton, F.A.C.P., Madison, Wis. 


A. M. A. Councit on Mepicat Service 


For several years the Council’s Physicians Placement Service has assisted phy- 
sicians seeking locations and has helped communities secure the services of physicians. 
During the past year interest in physician placement and distribution of physicians 
has increased greatly, and a majority of the state medical associations are now con- 
ducting placement bureaus. 

While the Council on Medical Service and the state bureaus are designed pri- 
marily to interest physicians in general practice in communities without physicians, 
many requests are received from specialists. Because of this the Council's Com- 
mittee on Extension of Hospitals and Other Facilities has suggested that the Council 
coérdinate its program with any similar programs that might be carried on by spe- 
cialty societies. The American College of Physicians does not handle placement of 
physicians and thus recommends that any physician interested in placement or any 
community interested in obtaining a physician or specialist, shall communicate with 
the Council on Medical Service of the American Medical Association, 535 N. Dear- 
born St., Chicago, 10, Ill. 


Diabetes-Tue JouRNAL OF THE AMERICAN DIABETES ASSOCIATION 


The American Diabetes Association has just inaugurated a new bimonthly sci- 
entific publication, Diabetes, which will be the official journal of the Association with 
the purpose of disseminating important data about the nature, diagnosis, and treat- 
ment of diabetes and its complications. The Editor of the new journal is Dr. Frank 
N. Allan, F.A.C.P., Executive Director of the Medical Department of the Lahey 
Clinic in Boston, Mass. Of a total of 17 members of the Editorial Board, 11 are 
Fellows of the American College of Physicians: Dr. Edward L. Bortz, Philadelphia, 
Pa.; Dr. Arthur R. Colwell, Chicago, Ill.; Dr. Jerome W. Conn, Chicago, Ill.; Dr. 
Blair Holcomb, Portland, Ore.; Dr. E. Perry McCullagh, Cleveland, Ohio; Dr. 
Alexander Marble, Boston, Mass.; Dr. Franklin B. Peck, Indianapolis, Ind.; Dr. 
Henry T. Ricketts, Chicago, IIl.; Dr. Randall G. Sprague, Rochester, Minn.; Dr. 
Russell M. Wilder, Bethesda, Md.; and Dr. Wallace M. Yater, Washington, D. C. 


AMERICAN Liprary SERVICE 


The American Library Service, 117 W. 48th St.. New York 19, N. Y., an- 
nounces that it has in its file an outstanding collection of reprints of important arti- 
cles that have appeared in medical journals (many of them with limited circulation) 
during the past sixty years. Much of this material is no longer available through 
the usual channels of purchasing. Much of this material would prove to be of the 
utmost interest to the individual specialists, or to the hospital or university library, 
as well as to the research student and historian. 

The American Library Service has determined to make these publications avail- 
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able for purchase by libraries or individuals at a nominal cost. It will be happy 
to furnish upon request at no obligation a list of available items on any specified 
subject. 


Dr. Paul B. Beeson, F.A.C.P., has resigned as Professor of Medicine and Asso- 
ciate Professor of Bacteriology, Emory University School of Medicine, Atlanta, to 
accept an appointment as Ensign Professor of Medicine and Chairman of the De- 
partment of Internal Medicine, Yale University School of Medicine, succeeding the 
late Dr. Francis G. Blake. 


Dr. Francis J. Braceland, F.A.C.P., Psychiatrist-in-Chief of the Institute of 
Living, Hartford, Conn., was elected President of the American Board of Psychiatry 
and Neurology at its Annual Meeting in December, 1951. At the same time Dr. 
Bernard J. Alpers, F.A.C.P., Professor of Neurology at Jefferson Medical College 
of Philadelphia, was elected Vice President. The Board will hold its next meeting 
in Chicago in June, 1952, at which time examinations of candidates will be conducted 
at the Neuropsychiatric Institute of the University of Illinois. 


Dr. Samuel G. Feuer (Associate), Brooklyn, N. Y., was recently appointed 
Associate Attending in the Department of Medicine at St. John’s Episcopal Hospital, 
in charge of a new Department of Physical Medicine and Rehabilitation. 


Dr. John C. Ruddock, F.A.C.P., Medical Director of the Richfield Oil Corpora- 
tion, Los Angeles, was recently elected an Honorary Member of the Royal Society 
of Medicine of London, England, “in recognition of distinguished services to science.” 


Among the guest speakers at the Annual Congress of the American College of 
Allergists, which was held in Pittsburgh, April 7-9, were Dr. Samuel M. Feinberg, 
F.A.C.P., Chicago, Ill., “Allergy to Drugs”; and Dr. Leo H. Criep, F.A.C.P., Pitts- 
burgh, Pa., “Regional Factors in Allergic Disease.” 


Dr. Irving S. Wright, F.A.C.P., College Governor for Eastern New York, was 
the official representative of the American College of Physicians at the dinner meet- 
ing of the Board of Directors of the United States Committee of the World Medical 
Association at New York on March 11, 1952. 


Edward Harvey Cushing, M.D., F.A.C.P., has announced his resignation as 
Assistant Chief Medical Director of the Veterans Administration and head of its 
Research and Education Service as of March 1, 1952. 


Dr. Garfield G. Duncan, F.A.C.P., Clinical Professor of Medicine, Jefferson 
Medical College of Philadelphia, delivered the fifth annual Stoneburner lecture series 
at the Medical College of Virginia, Richmond, March 19-20. Dr. Duncan's first 
lecture was “Management of Diabetes Mellitus” and his second was “Consideration 
of the Undernourished Patient.” 
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Dr. Jacob C. Geiger, F.A.C.P., resigned March 1, as Director of Public Health 
of the City of San Francisco. Dr. Geiger will undertake similar work in the De- 
partment of Public Health in the City of Oakland. He served San Francisco for 
20 years and the San Francisco Medical Society credits him with having developed 
one of the most efficient emergency systems in the United States. 


Dr. Henry J. Bakst, F.A.C.P., Boston, Mass., was recently named Professor of 
Preventive Medicine and Head of the Genital Infection Department of Boston Uni- 
versity and of the Massachusetts Memorial Hospitals. 


Dr. W. Barry Wood, Jr., F.A.C.P., Busch Professor of Medicine at Washington 
School of Medicine, St. Louis, served as Physician-in-Chief pro tempore at the Peter 
Bent Brigham Hospital in Boston during the week of January 14, 1952. 
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OBITUARIES 


DR. FRANCIS GILMAN BLAKE 


Francis Gilman Blake, A.B., M.D., F.A.C.P., gap 
died at Walter Reed Army Hospital in Wash- ~© 
ington, D. C., of coronary thrombosis on Febru- 
ary 1, 1952. He had had a previous attack in 
September, 1951. He had been on duty as Civil- 
ian Consultant to the U. S. Army for only twelve 
days when taken ill. 

Actual retirement as Sterling Professor of 
Medicine at Yale University School of Medicine 
took place in 1951. Formally he was to retire 
in June, 1952. He was born in 1887 in Mansfield 
Valley, Pa. His premedical work was done at 
Dartmouth College where he received his A.B. 
degree in 1908. His medical work was done at 
Harvard Medical School with graduation in 1913. 

From 1913 to 1916 he was at Peter Bent 
Brigham Hospital as Interne, Assistant Resident 
and Resident. From 1916 to 1917, Moseley Tra- 
velling Fellow (Harvard), and Assistant in Medi- 
cine, Rockefeller Institute. Assistant Professor 
of Medicine, University of Minnesota and At- 
tending Physician, Elliot Memorial Hospital, 
Minneapolis, 1917-1919; from 1919 to 1920, 
Associate in Medicine, Rockefeller Institute, New York; from 1921 to 1927, John 
Slade Ely Professor of Medicine and Physician-in-Chief to the New Haven Hospital 
(Yale) ; from 1927 to 1952, Sterling Professor of Medicine; Dean of Yale University 
School of Medicine from 1940 to 1947; a member of the Life Insurance Medical 
Research Fund; Diplomate of the American Board of Internal Medicine. 

He was on active duty in the Army during World War I and was Chief of the 
Typhus Commission during World War II and President of the Armed Forces Epi- 
demiological Board. For many years he had been a member of the National Ad- 
visory Health Council, United States Public Health Service, also Consultant to the 
Secretary of War. 

Dr. Blake became a Fellow of the College in 1930; Governor for Connecticut, 
1937-1939; Board of Regents, 1939-1947; Second Vice President, 1947-1948. 

He made many contributions to American medicine, including his studies of 
pneumonia during World War I and later his studies with scarlet fever serum and 
its practical application. He was a leading American medical educator. 

Dr. Blake was a retiring, quiet gentleman—not known well by a great many 
people—but dearly beloved and respected by those who did know him. His loss is 
widely felt. 


Tuomas P. Murpock, M.D., F.A.C.P., 
Governor for Connecticut 


DR. BYRON JAMES HUGHES 


Byron James Hughes, B.S., M.D., Superintendent of the Winnebago State 
Hospital, Winnebago, Wis., died on January 15, 1952, in his forty-eighth year, from 
a cerebral hemorrhage, at Mercy Hospital, Oshkosh, Wis. 
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Dr. Hughes was born in Wyocena, Wis., on April 28, 1904. In 1929 he re- 
ceived his Bachelor of Science degree from the University of Wisconsin, and in 1931 
he was graduated from the University of Wisconsin Medical School. Following 
an internship at Milwaukee County Hospital in 1931-1932, he entered state service 
to devote the rest of his life as a psychiatrist and administrator at the Winnebago 
State Hospital, first as a Resident Physician, then as an Institutional Physician, 
Assistant Superintendent, and Clinical Director. In 1939 he became Superintendent. 

He was President of the Winnebago County Medical Society in 1946, Vice 
President of the Milwaukee County Neuropsychiatric Society from 1947 to 1948, 
Vice Speaker of the House of Delegates of the State Medical Society in 1950, and 
Speaker in 1951. For the State Medical Society he was also Chairman of the Medi- 
cal Advisory Council on Veterans Affairs, and a member of the Committeés on 
Mental Hygiene, Institutional Care, Public Welfare, and State Departments. He 
was Consultant at the Alexian Brothers Hospital at Oshkosh, and a member of the 
staff of Mercy Hospital, where he served on the Executive Council for the School 
of Nursing. 

Much of the improvement in the care of the mentally ill in the state is accredited 
to Dr. Hughes. As an able hospital administrator, he took an active part in the 
planning and construction of the new Kempster Hall, completed as a 240-bed addi- 
tion to Winnebago State Hospital, and used as a center of acute treatment of the 
mentally ill. As a consultant, he was collaborating in the development of a more 
realistic program for the rehabilitation of the chronically ill with interest especially 
in the chronic alcoholic. 

Dr. Hughes was a Diplomate of the American Board of Psychiatry and Neur- 
ology, and was elected an Associate of the American College of Physicians in 1949. 


Karver L. Puestow, M.D., F.A.C.P., 
Governor for Wisconsin 


MAJOR GENERAL EDGAR ERSKINE HUME 


Major General Edgar E. Hume, the Army’s most decorated medical officer, died 
on January 24, 1952, of a dissecting aneurysm of the abdominal aorta. 

Born in Frankfort, Ky., December 26, 1889, General Hume received his M.D. 
degree from Johns Hopkins University School of Medicine, Baltimore, Md., in 1913. 
He continued his studies in Europe for several years and upon his return to the 
United States in 1916 was appointed First Lieutenant in the Medical Reserve Corps. 
He was sent to the Army Medical School, Washington, D. C., as a student and 
graduated from there in 1917, first in his class. He joined the Regular Army in 
January of that year. 

One of his first Army assignments was with the Division of Sanitation, Office 
of the Surgeon General under General Gorgas in 1917. General Hume was the last 
member of General Gorgas’ staff on active service. 

He was assistant Librarian of the Army Medical Library, Washington, D. C., 
and worked as Editor of its Index Catalogue until April 1926, when he was named 
Medical Inspector and Epidemiologist at Fort Benning, Ga. He returned to the 
Library several years later as Librarian and served there until 1936. 

Assigned to General Eisenhower's staff in North Africa in April, 1943, General 
Hume assisted in the planning for the invasions of Sicily and Italy, and participated 
in the initial landing at Salerno. He was in charge of the Allied Military Govern- 
ment in all the large cities of Italy and is the only U. S. officer who served in Italy 
in both World Wars. 
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In 1949, General Hume was named Chief Surgeon of the Far East Command 
on General MacArthur's staff and a year later General MacArthur appointed him 
Surgeon of the United Nations Command in Korea. In addition, he became Surgeon 
on the staff of the Supreme Commander for Allied Powers on June 15, 1951. 

Since 1925, General Hume has been the United States Correspondent for the 
International Congresses of Military Medicine and a delegate to many of their 
meetings. 

Among his many decorations are the Distinguished Service Medai with two 
Oak Leaf clusters, Silver Star with four Oak Leaf clusters, Purple Heart with four 
Oak Leaf clusters, Legion of Merit, Soldier's Medal, Bronze Star with three Oak 
Leaf clusters, Navy Bronze Star, Typhus Commission Medal, Commendation Ribbon 
with three Oak Leaf clusters, Air Medal with two Oak Leaf clusters and 37 foreign 
decorations. 

General Hume, a member of Phi Beta Kappa, received numerous honorary de- 
grees from American and foreign universities. He authored some 400 books and 
papers on scientific and historical topics. Fellow of the American Academy of Arts 
and Sciences, the American College of Surgeons and the American College of Physi- 
cians (1926), General Hume was also certified in Internal Medicine, in Neurology 
and in Preventive Medicine and Public Health. 


Georce E. ARMSTRONG, 
Major General, The Surgeon General, 
A.C.P. Governor for the U. S. Army 


DR. MARK PERRY SCHULTZ 


Mark Perry Schultz, A.B., A.M., M.D., F.A.C.P., who retired on May 1, 1951, 
from the U. S. Public Health Service, where he played a prominent réle in the field 
of cortisone research, died on May 26, 1951. 

Born in Oxford, Ohio, November 4, 1899, Dr. Schultz received his A.B. degree 
from Miami University, Oxford, Ohio, in 1922, and his M.D. from Western Reserve 
University School of Medicine in 1926. His A.M. degree for work in internal medi- 
cine was also earned at Western Reserve University School of Medicine. 

Dr. Schultz served his internship at Lakeside Hospital, Cleveland, Ohio, and 
from 1929 to 1932 was Assistant Resident Physician at the Hospital of the Rocke- 
feller Institute. During the following year he served as Assistant at the Pathological 
Institute of the University of Leipzig, returning in 1933 to the Hospital of the Rocke- 
feller Institute, where he spent the next two years as Assistant in Medicine. 

In 1935, Dr. Schultz became Principal Specialist in heart disease investigation 
for the National Institutes of Health, principal research arm of the Public Health 
Service. A pioneer in cortisone research, he was among the first to realize its value 
in the treatment of acute rheumatic fever. 

Commenting on Dr. Schultz’ achievements, Dr. W. H. Sebrell, Jr., Director of 
the National Institutes of Health, stated: “In recent years, Dr. Schultz made notable 
contributions to our knowledge of the pathogenesis of rheumatic heart diseases. His 
work attracted to him research fellows from this country and abroad and his advice 
was frequently sought by professional colleagues in particularly difficult cases.” 

At the time of his retirement, Dr. Schultz was assigned to the Microbiological 
Institute of the National Institutes of Health, where he held the rank of Medical 
Director in the Laboratory of Infectious Diseases. In recent years he also served 
as Associate Visiting Physician at Children’s Hospital, Washington, D. C. He 
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was the author of numerous articles dealing with rheumatic fever. Dr. Schultz was 
elected a Fellow of the American College of Physicians in 1938. 


Prepared by the Office of the Surgeon General, 
U. S. Public Health Service 


DR. HARRY J. WHITE 


Harry J. White, M.D., Troy, N. Y., was bern in Troy, N. Y., on July 13, 1878, 
and died on December 11, 1951, from general carcinomatosis of the abdomen. He 
graduated from the Albany Medical College in 1899, served as Interne at the Albany 
Hospital and later as Resident at the Samaritan Hospital in Troy. He was later 
appointed Attending Physician at the Samaritan Hospital, became Chairman of the 
Medical Staff of that hospital in 1921 and subsequently served as Chief of the Medi- 
cal Staff. He also was Attending Physician at the Leonard Hospital in Troy. 

Dr. White was known as a family physician. His practice extended over a 
period of fifty years. He was very highly respected by his patients and colleagues. 
He became an Associate of the American College of Physicians in 1923 and attended 
many of its meetings. 

He is survived by his wife, Mrs. Ruth Freeman White, two sons, Henry R. 
White and William B. White of Troy, and a daughter Mrs. Walter S. Hunt. 


Epwarp C. Retrenstein, Sr., M.D., F.A.C.P. 
Governor for Western New York 
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Without Injury to Mucosa 


Irritated, injected mucosa such as is 
produced by roughage. 


Metamucil produces ‘a smooth, highly glistening mucosa and an increase 
in the tone of the bowel musculature.”* 

With Metamucil’s “smoothage” management of constipation there is 
no irritation, straining or impaction—and no interference with digestion 
or absorption of oil-soluble vitamins. 

Metamucil powder is taken with a full glass of cool liquid—producing 
an adequate quantity of bland, plastic, water-retaining bulk which 
mixes intimately with the intestinal contents and is distributed evenly 
through the digestive tract. 


METAMUCIL iste tight refined mci 


‘ = loid of Plantago ovata (50%), a seed of the psyllium 


“sam group, combined with dextrose (50%) as a dispersing agent. 


* Block, L. H.: Management of Constipation with a Refined Psyllium Mucilloid Combined 
with Dextrose, Am. J. Digest. Dis. 14:64 (Feb.) 1947. 
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OF PENNSYLVANIA | through Therapeutic Guidance 
ey ENTIRE academic and vocational program of Devereux Schools 
is under the direct supervision of a staff of trained psychiatrists. 
Individualized guidance and therapy lead the disturbed child through 


the painful process of emotional growth toward the achievement of ma- 
turity and comparable intellectual accomplishment. 


When you encounter, in your practice, a school-aged patient whose 
normal intellectual capacity is blocked by an emotional disturbance, 
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A further observation indicated that when stimulant laxatives are 
taken, diarrhea; that is, loose watery stools, result. In those cases benefited 
by bulk laxatives, as Cellothyl, this did not occur, and was considered by 
us to be of considerable value. Frequently geriatric patients take laxat 
causing diarrhea and then seek medication for.control, 
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CONCLUSIVE EVIDENCE... 
that years of constipation can be corrected physiologically 


An increasingly impressive array of literature 
testifies to Cellothyl’s effectiveness in the man- 
agement of constipation. 

Paper after paper reports noteworthy re- 
sults obtained in the most obstinate cases of 
chronic constipation, some of as many as 50 
years’ duration. Even among paraplegics 
who pose unusual difficulties, Cellothyl 
proved its ability to restore normal bowel 
function in a high percentage of cases.‘ 

The reasons for Cellothyl’s success are 
summed up simply in a single phrase: “it acts 


physiologically.” Cellothyl, taken as directed, 
with adequate fluid intake, stimulates peristal- 
sis by providing soft, moist bulk where it is 
most needed—in the colon. Thus, soft, formed 
stools are easily passed. 

Cellothyl is usually prescribed three tablets 
t.i.d., reduced as normal function returns. 
Available in bottles of 100, 500 and 5,000. 
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| THE COLLEN 


is a blood pressure apparatus and an Oscillometer in one 
instrument. The OSCILLOMETER is the most important 
diagnostic aid in Peripheral Vascular diseases for determin- 
ing the patency of the major vessels in the limbs. 


Taking an Oscillometer reading with the 
COLLENS SPHYGMO-OSCILLOMETER... 
¥ A blood pressure apparatus and an Oscillometer in one unit. 
¥ Well engineered and sturdily built to give a long period of carefree service. 
we GUARANTEED ....... . $82.00 
At your dealer or send for literature 


The COLLWIL INTERMITTENT 
The U.ILA. THERMOCOUPLE VENOUS OCCLUSION APPARATUS 
(not illustreted) (not illustrated) 
is the standard the world over for is the proved and accepted simple 
taking skin temperatures instan- and automatic therapy whenever im- 


irment of arterial circulation of 


U.M.A. Inc. 


56 Cooper Square, New York 3, N.Y¥.— AL. 80924 
Please Mention this Journal when writing to Advertisers 
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HYDROCHLOMIDE 


Well-tolerated broad-spectrum antibiotic, 
_ Terramyein, is now available for local therapy 
of bacterial infections of the external ear 


> potent antimicrobial action 

> rapid analgesic and entipruritie effect 
> mild decongestant action 

» softens cerumen 

> low sensitization index 

> convenient 5 cc. size in drepper-bottle 


and 
» Terramycir. Otic Solution is the anly 
broad-spectrum antibiotic provided 
in @ clear, non -interfering solution 


Crystalline Terramycin Hydrochloride 25 mg. 
Benzocaine 5% 
Propylene Glycol 95% 


= 
ia 
4 + a 
3 ‘ 
a 
> 


ANNALS OF INTERNAL MEDICINE 


OFFICIAL PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIANS 


EDITOR 
C. Prvncorrs, M.D., Baltimore 


ASSISTANT EDITOR 
Pau. W. CLouGH, M.D., Baltimore 


ASSOCIATE EDITORS 
David P. Ban, M.D., New York TaMES H. Mears, M.D., Boston 
A. COOKE, M.D., New York 0. H. Pexry Pzprsr, M.D., Palla. 
JaMEs J. WARING, M.D., Denver 


EXECUTIVE SECRETARY 
EDWARD R. LOVELAND, Philadelphia 


Béitorial Office—University Hospital, Baltimore 1, Maryland 
Executive Office—4200 Pins Street, Philadelphia 4, Pa. 
Place of Publication—Prince & Lemon Sts., Lancaster, Pa. 


Mawuscnrirts. All correspondence rclating to the of supers 
and monographs for review should be addr to the Editor. Bibliographic references are 
to conform to the following style: é 


4. Doe, J. E.: What I know about it, J. A. M. A, 963 2006, 1951, 


Six illustrations per article are allowed without cost to the author. Beyond this number 
the author must pay the actual cost of illustrations. 


Rersints. For each article published, there will be furnished gratis fifty reprints 

covers. An order slip for additional reprints, with a table showing cost, will be 
sent with galley proof to contributor. Hf additional reprints over the first are 
wasted the order slip must be returned to the printer at the time corrected galley are 
sent to the Editor. 


Selected mosographs and books in the Seld of internal 
viewed monthly in the ANN . Acthors and ishers wishing to submit such material 
send it to the Editor. Since it is a 


all those received will be published in review 


Susscarrtion. This periodical is issued monthly, new volumes beginning with the Janu- 
ary and July numbers of cach year. Subscript a per annum, net postpaid: $10.00, 
United States, Canada, Mexico, Ccba, Canal wai, Puerto Rico, Philippine Islands, 
Central and American ries, and Spain; $7.00, in the aboye countries, to bona 
fide medical students, interns and residents; $11.00, other countries. Prices for back num- 
bers furnished upon application. Single numbers, current volume, when available, $1 
Checks should be drawn to the order of W. D. Stnoun, M.D. Treasurer, and i 
through the Executive Secretary's Office. 

Busrnsss All correspondence relating to business matters, 
subscriptions to the Awnacs, inquiries concerning membership in the American College 
Physicians, et cetera, should be addresse’ to the Executive Secretary. Books and reprints 
presented to the College Library should be addressed to the Executive Secretary. 


LANCASTER PRESS, INC,, LANCASTER, PA. 


| 
5 
+ 
4 
i 
| f 
« 
a 
2 


